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ABSTRACT 


Legacy software in general, and in the DoD environment in particular, presents an 
ever-growing maintenance challenge to program managers. The software is cumbersome, 
written in arcane languages and hosted on aging technology hardware. One of the 
options that is available to the program manager to alleviate this problem is to re-engineer 
the existing software product and update it to a newer language software hosted on 
modern equipment. 

We review existing research, select a re-engineering methodology, develop an 
implementation strategy and then perform a ‘case study examination of this 
methodology and strategy. For the case study, we take a legacy system, the Navy satellite 
communications multiplexer, the 1D1271B/U Multiplexer, examine its existing 
documentation, develop a code analysis tool, perform the re-engineering on one of its 
sub-systems, and analyze the results. We provide observations, recommendations and 
conclusions on changes, enhancements and pitfalls to the methodology that will be of 


assistance in future re-engineering efforts of legacy systems. 
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1. INTRODUCTION 
А. BACKGROUND 


One of the more complex issues associated with a software organization of 
significant size is the existence of large amounts of legacy software. This software 
typically was developed years ago, modified extensively by a variety of programmers, 
and is currently operating on obsolete systems hardware. The programmers that worked 
on the various modifications have moved on to new projects or left the organization 
entirely. In most instances, limited or no documentation updates have occurred. These 
factors all build upon each other until the software is no longer supportable. The 
hardware is typically old and all of the original processor reserve has been consumed, 
making the hardware as unsupportable as the legacy software that runs on it. The overall 


system is so bad that it has but one single saving grace. It works. 


The program manager is charged with the responsibility of continuing to provide 
the services of the program while watching his ability to support the program fading. 


This leaves the program manager few options. 


One option 15 to live with the system as it exists and continue to 'Band-Aid' any 
problems as best one can. This tends to be an expedient answer early in the life of the 
program, but sooner or later, this will no longer be a viable option. At some point in time 
the program manager will not be able to continue to support this legacy code due to 


physical constraints or expense. 


A second option is to completely replace the existing system. This involves 
reviewing the current program requirements and documentation, as well as the 
organization operations and goals, and then to factor in those enhancements that may 
have forced this change in the first place. Based upon this review, a new set of 
requirements are generated. From these new program requirements, the program 
manager will need to select hardware, programming language(s), design architecture, and 
finally implement the software. This is then followed by a training curve to allow the 


operator to learn the new system. This approach has several drawbacks. The first is 


usually a lack of current documentation to start the review from. It is commonplace Юг 
organizations to try to limit their maintenance costs at the expense of the quality 
documentation updates. Another problem are the 'hidden' enhancements; functions that 
are routinely use by operators, but are not documented as requirements or options even in 
well maintained documentation. A third is the amount of time needed to implement a full 
development. And, of course, there 1s the cost. Often for large systems the costs of a full 
development run hundreds of thousands of dollars, and it is not unknown for a single 


program's development to cost millions of dollars. 


A third option is to scrap everything except for the working code and perform an 
in-depth analysis on the code to extract the requirements. This will tell the analyst what 
the code 15 actually doing. To this must be added the additional requirements not 
currently implemented. The state of the legacy code can be a drawback to this method. 
The success of this method is dependent upon the standards and practices used while 
maintaining the code. If the code was maintained by a series of programmers, each with 
their own standards and practices, the analyst may find extracting the information to be 


quite a challenge and extremely time consuming. 


The fourth option is a combination of the last two, extracting the best features of 
each of the two options to limit the cost and time associated with updating the system. 
This 1s implemented by performing a code review and using the existing documentation 
as a guide to the software's basic architecture. This combination of methods reduces the 
amount of time required to perform the code analysis, while providing a quality 


requirements trace. 


Each of these options has it's own advantages and drawbacks. Early in the life 
cycle of a software system it 1s fairly inexpensive to correct and fix an immediate 
problem. As more changes are made it becomes more expensive to correct defects or 
make changes. It is estimated that in a large data processing shop, 70 to 80 percent of the 
budget is consumed by maintenance of legacy programs [40]. Eventually the legacy 


system will need to be modernized. 


When planning the modernization of a computerized information processing 
system, there are two basic items to consider: the hardware and the software that 
comprise the system. In the normal course of events finding a new target platform is the 
easier process. The speed, power, and memory capacities of computer hardware have 
been increasing; while hardware size and costs have been steadily falling. Replacing the 
software itself is another question. As the costs of hardware have fallen, the costs of 


software development have been rising. 


This contrast of costs, cheap hardware and expensive software development, leads 
the program manager to look at ways of lowering the cost of the software while updating 
the hardware platform. The first approach would be to take the working software and 
port it to anew, more powerful platform. This can be done in limited circumstances, but 
he will normally be restricted to remaining within the existing family of processors (1.e. 
going from a Motorola 68030 to a Motorola 68040). In the general case, he will run into 
the problem of incompatibility. The existing legacy software will not run on the 
processor in the new platform. This places the program manager at the crossroads noted 


above: which of the four options is best for the project? 


In this thesis we will examine the ‘option four’ method of modernization, that of 
utilizing both the existing code and documentation to develop a new baseline program 


hosted on a more modern hardware platform; the process of Re-Engineering. 


B. RE-ENGINEERING 
There are several definitions for re-engineering in the literature today [41] as 


described in the following: 


e "Software reengineering is any activity that (1) improves one's understanding 
of software, or (2) prepares or improves the software itself, usually of increased 
maintainability, reusability, or evolvability”. 

e "The process of modifying the internal mechanisms of a system or program 


the data structures of a system or program without changing its functionality." 


し っ 


e "The examination and alteration of a subject system to reconstitute it in a new 
form and subsequent implementations of that form.” 

e "Re-engineering changes the underlying technology of a system without 
affecting the overall function, while reverse engineering is the backward 
engineering of a system to the specification stage. ... Re-engineering ... is the first 


step toward reverse engineering” 


As can be seen from these quotes, the terminology of the process is not clearly 
defined. Some believe that Re-engineering is the beginning of the Reverse Engineering 
process, other that Reverse Engineering is the beginning of the Re-engineering process. 
For our purpose within this thesis, we will look upon reverse engineering as the 
systematic review and analysis of existing code to establish an information base from 


which to re-implement the system 1.e., the first step in the re-engineering process. 


Even within these somewhat conflicting terms, there are levels of re-engineering. 
If the only requirement is to “copy” the existing system onto a new platform, it will only 
be necessary to extract the architecture from the existing code and documentation before 
you can re-implement the same architecture in a new environment. If you want to update 
the architecture, then you will need to extract up to the design level before re-coding can 
start. Depending on the level of re-design you wish to implement you will need to extract 
to one level higher to allow a baseline for forward engineering at the level you want to 


implement. 


С; OUR THESIS 


For our thesis we selected a re-engineering methodology from existing research 
that we thought had the best application to legacy systems. We then examined this 
methodology of re-engineering by performing a case study. We took a legacy system, 
examined the existing documentation, performed the re-engineering on one of it’s sub- 
systems and then analyzed the results. Based on this analysis and other observations we 


will recommend modifications to the methodology that will assist in future re-engineering 


efforts. Our legacy code for this procedure is a Navy satellite communications 


multiplexer: the TD1271B/U Multiplexer. 


сл 








П. TD1271B/U MULTIPLEXER 
A. BACKGROUND 


Until the space age, the high frequency (HF) spectrum was the only means of 
passing messages over long distances by radio. Although other frequency spectrum 
radios were available, their characteristics limited their use to ‘line-of-sight’ operations or 
limited data rates. With the space age came the ability to place an Ultra High Frequency 
(UHF) radio repeater in a geosynchronous orbit. By placing a transmitting station high 
above the earth, it’s ‘line-of-sight’ earth coverage was greatly expanded. The 
characteristics of the UHF Satellite Communications lended itself well to the needs of the 
Navy. It provided dependable over-the-horizon communications capability at accelerated 
data rates. The high data rates allow the transfer of data and voice. As the capabilities 
became more developed and terminals became more prolific, time lags and data delays 
became more regular. System throughput began to suffer. This left the Navy witha 
limited number of options. One was to reduce the number of users and the amount of 
data they were sending. This was an extremely unpopular option to the Fleet. They had 
grown to depend on the types and levels of data being supplied, and their effectiveness 
would suffer if any of the data were discontinued. The second option was to acquire 
more UHF channels. This was not a viable option either. The commercial world was 
rapidly expanding into the UHF spectrum, and lobbying congress to decrease the number 
of channels reserved for military use and sell them to commercial interests. The only 
option left was to find ways to utilize the existing channels more efficiently. To meet the 
need for more efficient usage of the UHF channels the Navy developed the TD-1271B/U 


Multiplexer. 


The basic philosophy behind the TD1271B/U Multiplexer, or MUX, is to use 
Timed Division Multiple Access (TDMA) principals to integrated multiple nets, each 
operating on an independent channel, onto a single channel. By multiplexing several 


channels onto a single channel more data transmission path options become available. 


В. TIME DEVISION MULTIPLE ACCESS (TDMA) 


In TDMA, data streams at moderate to slow data rates are input via baseband data 
ports and buffered. At a point in time, predefined for each data port relative to a time 
marker, this data is transmitted out at a data rate that is significantly faster that the input 
data rates. While one baseband port’s data is being burst out to the satellite, the other 
ports data streams are being buffered, awaiting their burst opportunity. Using appropriate 
bursting speeds, none of the baseband units will suffer any loss of continuity in their data. 
Each will transmit and receive data just as if on a dedicated channel, without realizing the 
data was multiplexed. This concept is illustrated in Figure 2-1. The key to this process is 
being able to transmit at a faster data rate than all of the baseband ports data rates 
combined. The elapse time between the start of one timing mark and the beginning of the 
next timing mark is generally referred to as a frame. The period of time allocated for a 
transmission burst 1s often referred to as a time slot. Depending on the particular protocol 
for the system, the TDMA Frame may contain a series of time slots with equal time 


periods or may have time slots with varying time periods. 


C: TD1271B/U MULTIPLEXER 


In the TD1271B/U Multiplexer (MUX) operating in the TDMA-1 25 kHz mode, a 
frame is defined as a period of time equaling 1.38666 seconds.’ This frame not only has 
varying time slot periods, but is re-configurable based on users needs. The allocation of 
time slots is determined by the definition of a three digit (hex) Frame Format code. Each 
of the digits defines the configuration of one of the three user segments contained in the 


frame. A typical MUX frame is diagrammed in Figure 2-2. 


The MUX waveform accommodates multiple input/output (I/O) bit rates and 
radio frequency (RF) symbol burst rates, as well as dynamic assignment of users between 
channels. Operation of the MUX waveform is transparent to the user baseband 


equipment, except for TDMA frame-time delays. 


' The TD1271 MUX is also capable of a secondary waveform (TDMA-2 or TDMA-3) that utilizes a 72 
channel. Discussion of this 5 kHz waveform is beyond the scope of this thesis. 
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Figure 2-2 
Typical TD1271B/U Frame Configuration 


The MUX waveform is organized as a repetitive frame structure with 
1.386-second frames, as depicted in Figure 2-2 (Frame Type 2 is depicted’). Frames are 
subdivided into slots assigned for: (a) orderwire communications [channel control 
orderwire (CCOW) and return channel control orderwire (RCCOW])]; (b) system support 
functions (range time slot and link-test time slot); and (c) user segments A, B, and C. 
User segments A, B, and C comprise multiple user slots. Each of the 5 slot types in the 


MUX waveform is identified below: 


1. CCOW slot. The CCOW slot is used by the channel controller to 
broadcast CCOWs. One of the 20 ССО is transmitted by the 
Channel Controller in each frame. The CCOW contains the information 
required to control operation of the waveform and provides a timing mark 


for the frame. 


2; RCCOW slot. The RCCOW slot provides users the opportunity to 


send data, including requests for access, to the channel controller. 


a Range slot. The range slot provides time for users (including the 
channel controller) to transmit and receive a data burst for the purpose of 
calculating the range to the satellite, based on measured round-trip delay 


time. 


4. Link test slot. The link test slot provides time for users (including 
the channel controller) to transmit and receive a test data stream to 
determine the current operating conditions, based on the measured bit 
error ratio (BER). The link test slot is also used to perform dedicated 
range measurements, when the link test slot 1s in an even-numbered 


receive frame. This is known as an even link test (ELT) slot. 


* [n order to support half duplex terminals, the MUX waveform supports a Frame Type | that moves the 
‘C’ segment slots between two halves of the ‘B’ segment. The half duplex network would transmit in the 
first ‘B’ segment and receive in the second ‘B’ segment. 
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5. User slot. User slots are allocated for transferring data between 
users. Associated with each user slot 1s a specific baseband data rate, 


encoding schema, and burst rate. 


Each slot within the MUX waveform consists of three elements: (1) a preamble 
for receiver carrier, bit, and data synchronization; (2) data; and (3) guard time to avoid 
user-to-user interference. The receiving equipment achieves carrier and bit 


synchronization for each slot in the waveform. 


The MUX waveform is designed to operate on 25-kHz non-processed channels of 


current and planned UHF SATCOM satellites. 


The MUX accepts input from digital communications systems via it’s four 
baseband data ports. The baseband data ports will accept data at rates of 75, 300, 600, 
1200, 2400, 4800, and 16000 bits per second. In order to maintain data integrity, 
Forward Error Correction (FEC) encoding is used. This FEC coding is convolutional, 
with interleaving. Encoding rates of % or % are used. The MUX will output the data to 
the radio for transmission at one of three burst rates; 9,600, 19,200 or 32,000 symbols per 
second. The interface between the radios and-the MUX 1s over 70 MHz intermediate 


frequency carrier lines. Reception of data is processed in a similar, but reversed, fashion. 


One of the most critical functions of the MUX in this process is to maintain 
consistent timing within the frame. This timing begins with the reception of the timing 
mark to begin the frame. In the MUX system, all timing is based on the reception of the 
Channel Control OrderWire (CCOW). The primary CCOW is the Master Frame CCOW 
and contains the current frame format number, frame sequence number, and 
cryptographic data needed to define operations on this channel. The Master Frame is 
transmitted every eight frames. Other CCOWS are available to direct net operations, 


request data from the various terminals? operating on the net and maintain timing. 


? Although we are only concerned with software and hardware of the TD1271B/U, there are other terminals 
that are operating on nets with the TD1271B/U. When discussing operations in general, we will use the 
term terminal to include all of the possible systems operating on a channel. 
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CCOWs are generated and broadcast by a specifically designated terminal. Each channel 
will only have a single terminal generating CCOWS at a time (the Primary Channel 
Controller (PCC)) although other stations could be designated as alternate controllers 


(ACC). 


Once the MUX has successfully received the CCOW, the next critical event is to 
calculate the terminals distance to the satellite in units of time. The standard time unit in 
the MUX is the ‘time chip’. There are 19,200 time chips in one second. In order for all 
terminals on the net to receive data in the proper locations within the frame, all 
transmissions are timed to be correctly placed within the frame at the satellite. In order to 
insure this ‘perfect’ ena at the satellite, and by extension at each receiving terminal, the 
distance to the satellite must be known. This is achieved first at power-up by sending a 
ranging burst during the designated ranging slot, and updated periodically using the Even 


Link Test (ELT) slots. 


D. TD-1271B/U MULTIPLEXER DESIGN 


The basic TD-1271B/U installation comprises a TD-1271B/U multiplexer, a 
KGV-11 encryption device, a radio transceiver (a Navy WSC-3 pair is typical) and from 
one to four baseband user devices (ANDVT, ON-143 or teletypewriters would be 


typical). Figure 2-3 provides a block diagram of a basic TD-1271B/U’s configuration. 


The software in the MUX 1s divided into three Computer Software Configuration 
Items (CSCI); the System Control Processor (SCP), the System Timing Processor(STP) 
and the Data Buffer Processor (DBP). 


Each CSCI has a Memory Program Unit (MPU), an interface board, and at least 
one 24k byte Ultra Violet Erasable/Programmable Read Only Memory (UVEPROM) 
board that contains the executable program. The SCP CSCI utilizes two UVEPROM 


boards. 
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The Memory Program Unit (MPU), hosts the Central Processor Unit (CPU), a 


Motorola 6800, along with the System Random Access Memory. 


Baseband Baseband 
User #1 User #3 


TD-1271B/U 


Baseband Baseband 
User #2 User #4 


Optional 
Controller KGV-11 





Figure 2-3 
A Basic TD-1271B/U Configuration 








ПІ. . THE RE-ENGINEERING PROCESS 
A. PROCESS PHASES 


Re-engineering begins with the assembly of all resources of a software system. 
This includes, but 15 not limited to the software source code, design documents, software 
development folders, test reports, software trouble reports, sample inputs, sample outputs, 
and, if practical, interviews of the implementers and/or maintainers. Typically the only 
reliable source of information is the software source code and for that reason re- 
engineering of an existing software system starts at the code level. The software 
documentation, many times, are not kept current with the software; however, it can still 
be a useful source of information and can be used as an engineering guide. The process 
in which existing software is transformed into a new implementation can be described in 


the Figure 3-1 [50]. 


Transformation 


— を 
Abstraction Re-Implementation 
Design 
Implementation 
Old Implementation New Implementation 


Figure 3-1 
The Re-Engineering And Implementation Process 


There are three phases to the re-engineering process. The first phase, abstraction, 
extracts the detailed design information from the documentation and the code. For those 
familiar with MIL-STD-498, this is analogous to creating a Software Design Document 
from the existing system. The second phase allows for the modification of the design by 
adding, deleting, or modifying requirements. The third phase 1s a re-implementation of 
the system. The focus of this thesis is the reverse engineering process that recovers the 
design from the old implementation. This methodology will be validated by executing 
the re-implementation of the recovered design using a different language and different 


processor than the old implementation. 


1 Phase One: Abstraction 


In this phase, the documentation and code can be used to provide the information 
needed to support the re-creation of the system design. Since the TD-1271 
documentation has been shown to be unreliable, the source code will take precedence in 
this phase with the documentation providing background information. The products 


developed during abstraction are as follows [30]: 


٢ Structure Chart. This is a hierarchy of the modules as extracted from 
the program where each node in the chart corresponds to a procedure or function 
in the program. Since the goal of abstraction is to remove the language 
dependencies from the code, it is important to treat library calls as part of the 
system and include them in the structure chart. The language selected for the re- 
implementation phase may not provide the same library services. Any language 
dependent library calls may need to be manually re-implemented. The structure 
charts for this thesis are based upon the structure charts identified in reference 
[37]. The structure charts provide a visual representation of the software system 
that is useful in determining organization and dependencies. This information, 


once derived, is used to develop the structure charts for the enhanced system. 
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D. Module Description. This description is a combination of the module's 
inputs. processing, and outputs, with the algorithms and constraints identified. 
This description is produced for each module in the structure chart. In addition to 
a narrative of the module’s processing, a language independent form using a 
specification language such as SPEC [42] or a Program Design Language (PDL) 
is used to capture the requirements of the module. For this documentation to be 
useful it is important to verify, through code reading, that the supporting 
documentation 15 up-to-date. A case tool that allows this information to be tagged 
to each element in a structure chart would be very helpful. One of the original 
goals was to identify a tool to preserve this information as part of this thesis, but 


due to budgetary considerations no tool was procured. 


М Data Flow Diagram. At a module level the data flow diagram shows the 
flow of data between the modules. Within the module that the data flow diagram 
is decomposed, showing at each successive decomposition level the 
transformations that occur. This information is also used to develop the 
algorithms that need to be documented when the design is re-implemented. These 
algorithms can be described using mathematical notation, a Program Design 
Language, or other notation. These algorithm descriptions are added to the 
module description in step 2. The process consists of constructing the DFD of 
level 1*1 from level 1. Each level explodes the data into transforms, data 
repositories, and data flows [37]. Data repositories will be represented as boxes, 
data transforms as circles, and data flows as connecting lines between transforms 


and data repositories. The transforms are then used in phase 2 to develop the 


detailed design. 
4. Control Flow Diagram. This will identify the control structure of the 


program between the modules. This information is used to identify the logical 
relationships between the modules, verses the physical relationship described in 


step 1. [39] will be used to create this diagram. 
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51 State Transition Diagram. This will identify the states and modes in 
which the software can reside and identify the events that cause a change in the 
state of the software and the processing that is to occur due to the state change, 
and will identify the modules active for each state. There may be more than one 
state transition diagram depending upon the concurrency of the system. The 


notation for this diagram will follow those in |39). 


Once the design information has been extracted, the resulting recovered design is 
reviewed for consistency. Any missing items of information should be investigated and 
added to the recovered design [30]. While it is the goal of this first phase to extract the 
design and leave behind the vestiges of the language and platform, the design may still 
have an organizational structure that was due to the implementation language and 
platform. Before entering phase two, the extracted design information can be modified to 
refine the design for portability. For example, the TD1271B/U uses multiprocessors with 
serial communications between them to perform the processing required. When the 
system is re-engineered, it is anticipated that this system will be implemented using Ada 
tasking on a single microprocessor. The detailed design should be abstract enough to 


make this possible. 


24 Phase Two 


Phase one used the supporting documents and the code to extract the detailed 
design information. This phase attempts to link the detailed design information with the 
requirements through the use of a requirements traceability table. This table binds the 
modules with the requirements that they partially or fully implement. This table will 
need to support one to many and many to one. That is, one requirement may be spread 
out over one or more modules and many requirements may be identified with one 
module. Depending upon the state of the supporting documentation this can be an easy 
task or a major effort. Requirements are needed if the system being reengineered 15 also 
having the requirements modified as well. Once the requirements have been modified, 


the modules affected need to be updated. It is not unusual at this phase to add and delete 
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modules from phase one. This phase is identified for completeness only; this thesis will 


not attempt to construct a requirements traceability table. 


Ihe ID1271B/U was developed under DOD-STD-1679 and any re-engineering of 
the TD1271B/U would use a tailored MIL-STD-498 approach. The purpose of the re- 
engineering effort is to develop, using the existing resources of the project, those products 
necessary to pass the exit criteria of the detailed design phase and allow the system to be 
coded. The primary product that is developed during the detailed design phase is the 
Software Design Document. When looking at the data item description (DID) the 
following sections are used to provide the programmer with the information necessary to 
code the system. From the re-engineering activities performed on the TD1271B/U in the 


three phases described above, the following module information will be developed: 


e Module Name 

e Module Description 

e Constraints, Limitations, or Unusual Features in the Design 
e Special or Unique Algorithm Description 
e Called by 

e Calls 

e Triggering Event (tasks only) 

e Implicit Inputs 

e Explicit Inputs 

e Implicit Outputs 

e Explicit Outputs 

e Hardware Dependencies 

e Sizing and Timing 


e Informal Test Procedures 
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If computer aided design tools were used during phase two, such as the Computer- 
Aided Prototype System (CAPS), much of the information needed for the SDD is 


contained within the various reports that the tools produce. 


3. Phase Three 


At the completion of phase two the design of the current system has been 
extracted. Before starting the re-implementation of the system for the new target 
language and hardware, any changes to the design is done in this phase. This could be a 
re-organization to take advantage of any special capabilities of the compiler or hardware. 
In addition, this would be the time to modify the requirements of the system and fold 
those changes into the design. Upon completion of this phase the design should reflect 


the system as wanted by the customer. 


4. Phase Four 


The output of phase three is used in this phase. This is the coding of the extracted 
and possibly modified design. The detail design is re-implemented using the desired 
methodology (i.e. OOD, structured design, etc.) in the desired language for the desired 


target platform. This phase is executed in the same manner as any new development. 
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IV. THE CASE STUDY 


A. THE TD1271B/U MULTIPLEXER DATA BUFFERING PROCESSOR 


The Data Buffer Processor (DBP) provides the elastic buffering required to pass 
continuous data between the Systems Control] Processor (SCP) and I/O ports while 
transmitting or receiving data in bursts over the satellite channel. The heart of the DBP 
consists of 24K bytes of EPROM containing the software program. The program is a 
loop structure which sequentially scans internal control points and the baseband users to 
determine the actions is required. If, for example, a user terminal has entered a transmit 
request at the baseband I/O port, a check is made of the port requirements, the port is 
configured to receive data and the transmit acknowledge is sent to the baseband 
device[43]. Figure 4-1 provides a block diagram of the relevant input and output signals 


to the DBP.’ 


B. DBP INPUT/OUTPUT SIGNALS 


The DBP[49] data flow is described in Figure 4-1. Figure 4-1 1s a description of 


data and control signals that are input to or output from the DBP[49]. 
С THE RE-ENGINEERING STRATEGY 


One of the primary goals of this re-engineering effort was an attempt to use the 
existing source code to extract the design of the system and to produce well designed, 
portable code. Ada was used as the target language during the extraction process. Since 
this software was originally written before the advent of structured design, we didn’t 
attempt to use an Object-Oriented Design approach, but used a structured design 


approach. 


* This listing is not complete for the TD1271. Certain hardware control lines are system dependent and 
would not be applicable to this re-engineering effort. 
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Figure 4-1 
Inputs and Outputs To DBP Module 


As outlined in Chapter 3, the first phase of the re-engineering effort is to develop 
Structural Diagram s, Module Descriptions, Data Flow Diagrams, Control Flow 
Diagrams, and State Transition Diagrams. The code was used to extract the structure, 
control flow, and state transition diagrams. The documentation was used to develop the 
module descriptions, provide a high level data-flow diagram and to verify the control 


flow and state transition diagrams whenever possible. 


|: Code review 

As noted by T. Bigerstaff [10], a key objective of design recovery is to develop 
structures that will enable a software engineer to understand the program. Our first step 
in this process was to identify and partition the code into procedures. This proved to be a 


task of greater difficulty that we had anticipated. Not only were we dealing with a 
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somewhat cryptic language, we were also faced with a coding style that extensively 
utilized ‘jump’ and ‘branch’ commands to navigate from one set of instructions to 
another. This programming style was intended to reduce the total size of the code by 
reusing existing code rather than re-writing it. Programmers coding during this period of 
time were highly praised if they could reduce the length of the overall program by even a 


few bytes, regardless of the long term maintenance problems created. 


D Extracting the Structure 


The first step was to extract the modules from the code. Modules were defined as 
a section of code referenced in a Jump to Subroutine (JSR) or Branch to Subroutine 
(BSR). Even though it was recognized early on that this effort would focus only on part 
of the TD-1271 system it was important to extract the structure of the entire system to 
identify the areas in which the rest of the re-engineering effort would focus. 

The code for the three major sub-systems were examined and mapped using a 
Microsoft Excel spreadsheet to record the results (see Appendix B - Subroutine Call 
Tree). It should be noted that this Subroutine Call Tree is not complete. The TD-1271 is 
not a procedural based design, that is it makes extensive use of GOTO statements for 
control between subroutines. The effort to extract the subroutine calls using the JSR/BSR 
opcodes was sufficient to identify which sub-system to apply the more rigorous code 
examination to. To produce the Subroutine Call Tree each file comprising the TD-1271 
was opened in a word processor and a search was conducted on the words JSR and BSR. 
At each occurrence the subroutine containing the call and the subroutine that was being 
called were entered into the Subroutine Call Tree. Duplicate entries, the same subroutine 
call from the same subroutine, were not noted. The Subroutine Call Tree contains 1183 
subroutine calls. After examining the results of this effort the Data Buffer Processor was 


selected for further investigation. 


Dy. Extracting the Control Flow 


In order to extract the control flow from the code it would be necessary to have 
some sort of cross reference available to consult. There weren't any tools available to do 


this so one was developed. A parser was written in Ada using an Alsys host compiler for 


با 
دنا 


the IBM-PC. This parser uses two passes to build a cross reference for the labels in the 
source code and a source code listing with line numbers. The first pass identifies each 
label and the line of code where it is defined. The second pass identifies the line number 
of code where each reference occurs. References to labels that are not found are reported 
as errors. The only errors encountered were relative indexes based upon a label (e.g. 
LABEL1+2). The source code listing is in Appendix D and the Cross Reference Listing 
is in Appendix E. There will be references to line numbers in the source code from 
Appendix D later on. 

A detailed examination of the DBP code identified the inter-subroutine control 
flow and a disturbing software design methodology, or to be more accurate - lack of one. 
As you can see by the control flow diagram, Figure 4-2, the designers used some 
programming practices that made it very difficult to extract the control flow. The first 
difficulty encountered was the use of multiple return from subroutine (RTS). Rather than 
having one entrance and exit from the subroutine there were multiple exits. This was 
further complicated by the use of GOTO statements where a JSR was used to enter a 
subroutine and both a RTS and a GOTO statement was used to return (IO1PT to IOILF 
in Figure 4-2). There were subroutine calls where the called subroutine executed a 
GOTO statement to pass control, not back to the caller, but to another routine (IOIPT - 
IOILS - IO2PT in Figure 4-2). There were manipulations of the return stack to short 
circuit the return from a subroutine call (Appendix D, line numbers 1044-1045 and 1099- 
1100 in IOIPT and repeated for the other three channels). There are examples in which a 
routine has multiple entrances and exits (Figure 4-3). The way this code was designed 
made it extremely difficult to convert to Ada, and impossible to meet the goal of having 
code that is well designed following this conversion. The result was becoming as poorly 
designed as the original. As stated earlier, this software was designed prior to the 
introduction of what is now considered modern programming standards. Design 
decisions were made based more upon memory usage and execution speed than having a 
system that was easy to maintain. 

The subroutine IOIPT was examined for developing the inter-subroutine control 


flow. This was based upon the conditional statements within the code. This inter- 
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This subroutine call is in the middle 
of the thread executed by SOF. 


This subroutine call has a number of 
return points depending upon 
conditional statements within the 
code. 


The use of the jump instead of a 
subroutine call makes conversion to 
Ada very difficult. 


Again, depending upon the outcome 
of a conditional statement the return 
from subroutine can come from 
SOFAA or SOFY 





Figure 4-3 


Multiple Entrances and Exits 


subroutine control flow was found to be as difficult to convert as the intra-subroutine 
control flow. The control flow for subroutine IO1A can be visualized with Figure 4-4. 
As Figure 4-4 depicts, this would be an example of "spaghetti code". In order to 
overcome this spaghetti code problem it became necessary to reduce the code to ‘mini’ 
routines, adding ‘jumps’ to the end of each code fragment, so each fragment would be a 
stand alone routine. Each fragment could then be moved at will to try to untangle the 
subroutine's control flow. It too was far more difficult than it was worth. The result was 


a subroutine that was poorly designed. 


4. Data Flow 


The data was analyzed to attempt to produce a data flow diagram. The primary 
data flow used ringed buffers. The declared buffer started at its own starting address and 


ended at the starting address of the next declared buffer (e.g. an index pointer was set to 
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the starting address of a buffer and was incremented until it equaled the starting address 
of the next buffer). This hard coding 1s the easiest to overcome, but it is a glaring 
example of the way the software written. These ringed buffers can be easily defined 
using a ring buffer generic package in Ada where the data is inserted and extracted using 
procedure and function calls. Error handling can be included to cover the cases of 
underflow and overflow. The size of each buffer 1s then easily established during 
elaboration based upon the size specified. It was determined that the best source of 
information to establish a high level data flow diagram was the documentation. This data 
flow 1s shown in Figure 4-1. The data flow between the modules of the DBP are 
primarily indirect by using data stores. It was decided that the effort to describe this data 


flow was of little use and was not done. 


D. USE OF THE TD-1271 AS AN ENGINEERING GUIDE 
It was during the effort to establish the control and data flow diagrams that the 


determination was made that the TD-1271 should be redesigned from the top down. The 
source code as designed didn't support the re-engineering effort except as an engineering 
guide during the redesign processes. 

The interrupt handlers can be used to establish the tasks responsible for the input 
and output of data to the DBP subsystem. While the modules are not suitable for re- 
engineering, the organization of the main modules can be useful in partitioning the new 
system. You can see by Figure 4-2 that there are four channels that are serviced in a 
round robin method. The new system can also use this organization. The most valuable 
asset the current TD-1271 has is by providing a system that works. A comparison 
between the behavior of the system to various inputs and what is specified in the 
documentation can give a good indication on the state of the documentation. It provides 
a strong baseline between stimulus and response that can assist in the formation of the 


new design. 


Е? DOCUMENTATION REVIEW 


As was noted in the previous section, attempts to extract the requirements directly 


from the code became a prohibitively tedious and difficult task. This left only the 
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original documentation with which to attempt to baseline the requirements. The primary 
documentation available for the Data Buffer Processor program includes the Program 
Performance Specification (PPS) [49], the Program Design Specification (PDS) [50]. 
Also available are the system level PPS [46] and PDS [47] for the TD1271B/U. The 
factors and problems noted about documentation in Chapter I are evident in the 
TD1271B/U’s documentation, and bring it’s overall accuracy into question. The 
documents do however provide the basic requirements as they were known as late as 
1987. It is these requirements that we shall briefly examine within this section relative to 


the re-engineering plan detailed in Chapter III. 


1. Phase One: Architecture Definition. 


a. Structure Chart 


The DBP PDS [50, page 3-1] provides a basic structure chart. This 5 
reproduced here as Figure 4-5. This structure chart does not include the modules for 


initialization and setup. 
b. Module Description 


Module descriptions for the six “run time’ modules are provided in both 
the PPS and in the PDS for the DBP. Setup and initialization are not specifically listed. 
Briefly these six modules are: 

| Receive Burst Initialization Module (RBI). This function 
processes the receive burst notification from the System Timing Processor. 
It initializes the DBP’s hardware, the I/O ports flags and pointers, and the 
Service Receive Burst FIFO function. 

p Transmit Burst Initialization Module (TBI). This function 
processes the receive burst notification from the System Timing Processor. 
It initializes the DBP’s hardware, the I/O ports flags and pointers, and the 


Service Transmit Burst FIFO function. 


Receive Burst I/O Port Transmit Burst 
Initialization Service Initialization 
Module Module Module 


Service Interrupt Service 
Receive Burst Service Transmit Burst 
FIFO Module Module FIFO Module 





Figure 4-5 
DBP High Level Structure Chart 


3. I/O Port Service Module (IOIPT-IO4PT). These four modules 


services each of the four baseband ports. If the I/O Transmit Request 
Input 1s true, the DBP will accept I/O port data and store it in the port’s 
data buffer. If the I/O Transmit Request input is false and there is receive 
burst data for the port, then the I/O port service will output this data from 


the data buffer to the baseband equipment. 


4. Service Receive Burst FIFO Module (SIF). This module inputs 
receive burst channel data and stores it in the data buffer. 

5; Service Transmit Burst FIFO Module (SOF). This module 
outputs the I/O port’s transmit data from the data buffer to the burst 
channel. 

б. Interrupt Service Module (IRS). This module communicates 


with the System Control Processor. It receives I/O port bit rate and 
connection status, and it receives/transfers orderwire messages on an 


interrupt basis [49]. 


e Data flow 


The Data Flow is somewhat more difficult to extract from the 
documentation. By definition in the DOD-STD-1679A [51], the full definition of data 
variables would be documented either in the Program Design Document or in the 
Database Design Document. To date we have not found any reference to either of these 
documents. It is our belief that they were tailored out of the documentation package for 
the original development. This leaves some of the inputs and outputs listed in the DBP 
PPS and PDS open to question as to their origin and content. Clearly this is an area 
where it would be necessary to track the variables through out the code to ascertain their 
design and functions. In addition to the program variables, there are an assortment of 
Key Lines, Clocks, and Interrupts that need to be processed and input. Figure 4-1 


provides a block diagram of the inputs and output from the DBP module. 


4. Control flow 


From the DBP PDS we were able to extract the basic control flow 
diagram. This diagram (Figure 4.6) would provide the sequencing of tasks in the new 
software module. It would also provide the basis for the modules for the Data Flow 
diagram. In addition to this ‘basic’ control flow, there is also an Interrupt handling 


module capable of stopping current processing and shifting control to another module. 


2: Phase Two: Requirements Definition. 


The second part of the re-engineering effort is to utilize the data gathered from the 
first phase to develop requirements. The high level requirements can be easily extracted 
from the module descriptions. 

R1: Will receive burst timing from System Timing Processor. 

R2: Will initialize hardware and software flags and statuses 

R3: Will input data from the Baseband ports and store. 

R4: Will receive data from the channel and store. 


R5: Will forward input data from storage to the channel. 
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Figure 4-6 
Control Flow Diagram 


R6: Will output receive data from storage to the Baseband port. 
R7: Will receive and transfer orderwires to and from the System Control 
Processor. 
R8: Will receive port status and connection information from the System 
Control Processor. 
From this point, development of more detailed requirements would progress along 
normal development lines. The advantage that would be gained in this area would be the 
ability to check the foundation of a requirement in the code. In this way the ‘forward’ 


engineering effort would have a existing system to validate the responses against. 


Е. RECOMMENDATIONS 
Effort can be expended to convert the TD-1271 to a high order language and have 


it run on any number of modern day processors. To do so without reengineering the 
system from the top down will in effect doom this system to the same fate it has fallen to 
today: unstructured and not maintainable. 

One of the obvious recommendations would be to use a modern programming 
language. Because of the use of ring buffers between the subsystems, a method that is 
valid in a new design, Ada would be the best choice. This would allow the use of generic 
packages to handle the buffers. Ada's tasking and the ability to tie the task's entry point 
to a hardware interrupt would be another valuable feature that makes Ada the first choice. 

The original thesis called for timing studies to be conducted on the re-engineered 
code. Since the code never reached the state where these studies could be performed 
there aren't any hard numbers to address. However, the current system runs on three 
Motorola 6800 microprocessors. The increase in the processors throughput since the 
Motorola 6800 introduction would give a good indication that the entire system could fit 
on any number of modern day microprocessors. The hard real time requirement is 
handling the input from the modem. This data 1s transmitted at a maximum rate of 16K 
bits/second. Most real-time embedded applications use Wind River's VxWorks operating 
system. This operating system allows the application to read a serial port with a variable 


input size. The programmer specifies the file descriptor for the serial port, the address in 
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which the data 1s to be read, and the number of bytes to read. In addition, VxWorks 
provides an optimized task switch for interrupt handlers that has the overhead of a 
function call. Once the data has been read in the data is output as processed. By proper 
scaling of the input data from the modem, the processing percentage spent on handling 
the interrupt can be less than 10%. With these considerations our recommendation would 


be either the Motorola 68040 or the Motorola Power-PC. 


Ne CONCLUSIONS 


This thesis was originally planned to be a fairly straight forward application and 
review of the re-engineering process. We very rapidly ran into problems of scope and 
time. There is a tremendous amount of data written on the subject of re-engineering. The 
re-engineering data not only covered software, but also included business, hardware, and 
other re-engineering topics. The first problem we faced was separating out the relevant 
topics. After ‘narrowing’ the scope to software re-engineering, we were still faced with a 
daunting amount of information to review. We found a great deal of information 
presented on the general theory of re-engineering, but very little concrete information on 
the application of these theories. We were able to locate a methodology to try [30]. 

The first phase of this methodology is the extraction of data from the existing 
code. As noted by Byme (30), tool support for this portion is a major necessity. With 
appropriate tools it is possible to statically analyze and document an extensive program in 
a relatively short period of time. He estimates a 150 to 1 time ratio difference between 
manual analvsis to an automated tool approach. Based on our experience, we would 
concur with this evaluation. We were unable to locate any tool support to automate the 
extraction of basic calling trees or other data from the legacy system we were looking at. 
Although some were found for high order languages, there were very few listings for any 
Assembly language, and none of these were for the Motorola 6800. This we believe will 
be prevalent in most legacy systems. Most of the legacy systems will be in some form of 
Assembly language, but there are not enough in any one language to make it 
commercially feasible to develop a tool to automate this portion of the re-engineering 
process. 

When faced with poorly designed software it is important to start the re- 
engineering work at the lowest level in which the design 1s masked. For example, the 
preliminary design may be adequate and it was in the execution of the design that the 
poor design decisions were made. However, it is more likely that the designers, knowing 


the constraints of the environment in which they have to operate, like available memory, 
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will design to make optimum use of the resources available. There are examples in which 
the software was written with self-modifying code in order to recover memory space used 
for initialization as scratch pads for data. However, when re-engineering the system these 
type of design decisions need to be abandoned and the software needs to be designed to 
the standards of the times. 

With the TD-1271, a tremendous amount of time was used in just trving to 
understand and decipher the source code. The software, with little or no comments (see 
Appendix D) and poorly designed control structure, cannot be recommended for re- 
engineering. Time and effort could be expended to re-engineer the source code: It’s not 
an impossible task, but it is not cost effective. Nor would the result have enhanced the 
Supportability of the software. 

The only reasonable approach for the TD1271B/U would be to start at the 
requirements documentation, establish a testing criteria for each requirement, and 
perform those tests on the existing system. These tests would demonstrate if there have 
been modifications to each requirement that would warrant further investigation to 
determine the current state of that requirement. Once the modifications to the 
requirements have been made and a suitable target system identified, the task of re- 
writing the software would be considered a small to medium effort when weighed against 


current Navy communications systems currently under development. 
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APPENDIX C 


A. PARSER.ADA 


with text io; use text io; 
procedure parser is 


package int io is new integer io(integer); 
use int io; 


subtype label range is integer range 1..6; 
subtype opcode range is integer range 8..13; 
subtype operand range is integer range 15..20; 


subtype str6 is string(1..6); 
Subeyvoe sStri20 is string(l--120); 


Eme Cal Cde ; 
type call node ptr 1s access call node; 


type call node is record 
caller : integer; 
next сива node pter, 
end record; 


type label node; 
type label node ptr is access label node; 


type label node is record 


label РОБ; 

esj O call node pil. 
line : integer; 

next : label node г 


end record; 


label list : label node ptr := null; 
new label >z label node ptr; 

search : label_node ptr; 

Ша рел! 21542. 

орсоае ; Str6s 

operand : SELE, 

CEI IDE atr 78٦٣٦ 

new caller Cal node pir; 

0800 К a ee 

-Шершенетте < file type; 


procedure establish_label list is 


line ٠ 7 
Папе nbr: integer > 
count : natural; 
debug : boolean := false; 
found : boolean; 

begin 


while not end of file(input file) loop 


get line (input file ٣ً 
line nbr := ٦ 
put (output file, line nbr 2E 
put line(output file," "еенпна т 7 
-- CHECK IF THE LINE HAS A LABEL 
if counte на ны св 
11 11116 )1( >= 'А” апа rnc 2) ener 
rf count >= 7 then 
label := lane (label rangers. 
if debug then put line("LABEL IS " & label); end if; 


-- CHECK AND SEE IF THE LABEL EXISTS 
search := label list; 
found := false. 
while search /= null loop 
if search.label = label then 


found := true; 
end if; 
search := search.next; 
end loop; 
ti debug then put line son ПЕР БОБ БАБЕБ ЕС 
boolean' image (found) ) ; end if; 


if not found then 
-- ENTER THE LABEL INTO THE END OF THE LINKED LIST 


new 1 :- пем label rede; 
пей label. label = label 

new label e = 7×7 

new label line := line nbr; 
52653761۷6 = 


LE search = null then 
-- FIRST ITEM IN THE LIST 


Jael list ٣×۳٠ 
else 
while search.next /= null loop 
search := search.next; 
end loop; 
search next > nev 7 
end if; 
er if. 
end if; -- count > 7 
end if; -- 'A' or Zz' 
end if; -- count > 0 


end loop; 
2۱1 Саро ЕОС т 


procedure parse control is 


line |o Strq207 

count +٦ ۳۲۶ 

line count : integer := 0; 

debug : boolean :- false; 

found : boolean; 

сае: ۲۰6310۷001606 ٠٣۶ 

function ۰26776767 65 506 ۹۶ت "6۴6(۳ ج٠7 "66067ج6)‎ 77۰ oc MIS 
debug : boolean := false; 

begin 


if debug then put (opcode); end if; 


64 


шиисреоще = "BCC Eons 


opcode = "BCS "HOR 
opcode = "BEQ "ЖОЕ 
opcode - "ВСЕ "SOE 
opcode = "BGT TOF 
opcode = "BHI " GE 
opcode = "BLE ۴ 
opcode = "BLS "Зоб 
орсаае = "BLT "ов 
opcode = "BME I s 
opcode = "BNE шш ера 
opcode = "BPL eor 
opcode = "BRA OE 
opcode = "BSR "3018 
орсоде - "ВУС "Or 
opcode = "BVS " or 
opcode = "JMP "06 
opcode = "JSR " then 
шЕ Серпе then put 1121۳6 ۰ - ФЕСПЕ!); епа 15; 


if debug then skip line; end if; 
return true; 

else 
mE debug then put 1111۶) - ۶ 3t; 
ше debug then skip line; end if; 
return false; 

end тї; 

Sncmeoterol орсоче, 


begin 
while not end of file(input file) loop 
get line(input file, line, count); 


torti in count + 1. 22 line’ last 100p 
Шо ту зет И. 
end loop; 
ае ЕЕ Line Count tl; 
if debug then put 11۳6 ۱۲11116 ۱۲1 ۰ count Pe p 


-- CHECK IF THE LINE ISN'T A COMMENT 
if line(i) /= '** “then 
-- NOT A COMMENT 


ор осе  -- Line (opcode rangel: 
operand := line(operand range) ; 


if control opcode (opcode) then 
if debug then put line("FOUND BRANCH OPCODE - LOOKING FOR " & 
operand), end iÍ; 
-- SEARCH THE LABEL LIST FOR THE OPERAND 
search := label list; 
Found := false; 
while not found loop 
--1Е debug then put line ("COMPARING " & operand & " TO " & 
search.label); end if; 
if operand = search.label then 
-- FOUND MATCH, ADD CURRENT LINE NUMBER TO LIST 
if debug then put line("FOUND MATCHING LABEL - ADDING 
LINE NUMBER"); end if; 
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Зо ALD 707 


new Caller ‘= new call node; 
new 6ئ‎ ۹١۹١+ +7٣٦ 
new caller.caller:- line count; 
if search Called By = hull гі 
search.called by :- new caller; 
else 
caller := search.called by; 
while caller.next /= null loop 
caller := caller.next; 
end loop; 
сатте тех == нее: 
епа тї; 
found -= EXHI 
else 
search := search.next; 


if search = null then 
put_line ("COULD NOT FIND LABEL & operani € TET LINE 
" & integer'image(line count) ); 


топа . < ۳ 
end if; 
end if; 
end loop; 
end if; 
end if; 
if debug then skip line; end if; 

end loop; 


end parse control; 


procedure report results is 
begin 
wnile label list/ 10706ح‎ 
put (label list. label CG ("); 
if label kist Pine ОЕ Ае 
put (label 77 7 ٣ 
elsif label list.line < 100 then 
put (label list.line, 2); 
elsif label list. line 8-7 
pütt (label liste line, ٦ 
else 
рио аре listine mmi), 
end if; 
GU cr 
while label list.called by /= null loop 
рар" "); 
put (label list called by caller, 4), 
label 2: Called By -- label WSC Called BV те ни 
end loop; 
ларбеї 1158 = label lS. next; 
new line; 
end loop; 
end report results, 


begin 
open (input file Tn rcc M ME Rc ٣ 
create (output FIle OE TIlE EEA ISE) 
establish label list; 
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elese(anput file); 

close (output _ file); 

epeniimput file, in tile, "Барра: 

parse control; 

ellese (imput £ile) ; 

report results; 
end parser; 
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А. 


APPENDIX D 


DATA BUFFER PROCESSOR SOURCE CODE LISTING 
1 ххх سارہ سا جاو سای سای سارہ سارہ سارہ سر سارہ سا لر کک لو رہ ر ر کر سز سای و سنہ سارہ سارہ سارہ پر سارہ سارہ ر‎ ХКК ХХХ 
йі Ж 
3 * BEGIN POWER ON INIT 
4 * 
5 ORG орсоон 
6 PWRON LDS НООЕЕЕН 
7 SEI 
8 LDX #IRS 
9 STX OF FF8H 
10 STAA МРОВ 
ital JSR INIT 
12 STAA BRATE1 SET BIT RATES = 75 BPS 
13 STAA BRATE2 
14 LDAA #055 **TEST RAM** 
15 CLRB 
16 RAMT LDX #OFFCH 
17 RAMTST STAA 0,X 
18 СМРА 0,Х 
19 ВМЕ RAMERR 
20 ЗТАА | МРОВ 
2 DEX 
22 BNE RAMTST 
Do TSTB 
24 BNE TSTROM 
25 LDAA #0AAH TEST OTHER RAM BITS 
26 INCB 
27 ВЕА RAMT 
28 TSTROM JSR ROMTST **МОР FOR TESTING** 
29 JSR CLEAR 
30 BRA PWRON1 
31 RAMERR LDAA #020H **RAM ERROR** 
32 STAA | БАТСН2 ***** 
33 STAA | МРОВ CRASH 
34 BRA RAMERR  ***** 
35 ای یی جو یو یی ہی و یی یو و کو چو و کو چو او باو تاو کو چو چچ او او چو چو او او او او او‎ ode ode oe ode deck oe و ہی ہی ہی دی دی دی یی ری ہی او چو چ لو‎ So مره برد یی ہی‎ 
36 * 
BU * 
38 ROMTST CLRA **TEST ROM** 
39 CLRB 
40 рх #PWRON 
41 ROMTSA ADDA 0,X 
42 ADCB  #O 
43 STAA MPUB 
44 INX 
45 CPX #РСМТОР 
46 ВМЕ ROMTSA 
47 CMPA СК5МА 
48 ВМЕ ROMERR 
49 CMPB | СКСМВ 
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50 
0 
52 
53 
54 
55 
56 
57 
58 
59 
60 
eI 
62 
63 
64 
55 
66 
67 
68 
69 
70 
ZE 
та 
73 
74 
75 
76 
ПУ 
78 
та 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
210) 
ЭТ 
92 
93 
94 
g5 
96 
Ви 
98 
59 
100 
LOL 
102 
103 
104 
105 
106 


ж 


КОМЕКК 


ж 


PWRON1 


BNE 
RIS 


LDAA 
STAA 
STAA 
BRA 


JSR 
LDAA 
LDAA 
LDAA 
STAA 
SIT 
JMP 


ROMERR 


#040H 
LATCHZ 
MPUB 
ROMERR 


SETUP IL 
РІА1АП 
РТАТВО 
#0 9DH 

ACIACS 


TDMA 


~AROM ERROR. 


жжжжж 


CRASH 


жжжжж 


CLEAR LATCHED INPUTS 


ENABLE INTERRUPTS ON ACIA 


ххх ХХХ ХХХ ХХХ ХХ ХХХ ХХХ ХХХ К 


ж 


ж 


ІМІТ 


ТОАА 
STAA 
LDAA 
STAA 
CLRA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
COMA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 


Н01ҒН 
ACTACS 
#ОЕН 
ТАТСНЗ 


РІАІАС 
РІАІВС 
101+1 
101+3 
TO2+1 
IO243 
103+1 
IO3+3 
IO4+1 
IO4+3 
POL 
102 
ІОЗ 
104 


PIAlAD 
PTA1BD 
ІО1+2 
102-2 
103+2 
104+2 
НОЗЕН 
PIAIAC 
НО2ЕН 
101-1 
101+3 
ІО2 +1 
102+3 
103-1 
103+3 
104-1 
104+3 
РТА: ВС 
PTA1AD 


MASTER RESET ACIA 
DISABLE INTERRUPTS 


RESET I/O FIFOS 
I/O PORT & PIA INIT 


SET DATA DIRECTION REG 
A - SIDE 7857 
FOR I/O PORT 


B-SIDE - OUTPUTS 
FOR I/O PORT 


SET CONTROL REG 


CLEAR LATCHED INPUTS 
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uUo 
108 
29 
TTO 
7 
J 1 
113 
114 
115 
116 
17 
118 
T19 
120 
121 
m2 
123 
124 
125 
126 
127 
128 
129 
130 
ges 
132 
3ل‎ 3 
14 
135 
136 
T37 
138 
9 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
gs 
1S2 
153 
154 
155 
1586 
157 
1556 
159 
160 
TGI 
152 
163 


LDAA 
CLRA 
STAA 
STAA 
STAA 
RTS 


РТАТ ВО 


РТАТАО 
LATCH1 
1 2 


CLEAR SIGNAL ACO. LINES 


* k * * k < k Хх Ж ЖЖ ХХ k k k k * Хх ХХ ХХ ХХ Ж * + ХХХ ХХ Ж Ж Ж Ж Ж к Ж Ж + ск ЖЖ Ж Ў Ж < < < < с Ў С 


ж 


ж 


СТЕАК 


СТЕАКА 


CLRA 
LDX 
STAA 
DEX 
BNE 
STAA 
RTS 


#OFF8H 
0,Х 


CLEARA 


INPT1 


CLEAR RAM MEMORY 


Ж ХХ Ж eoe ode code oce ode oec oce oe oce oce ode ck oke o vk o o oe code о Ж Ж Ж Ж Ж хх Ж ж Ж Ж Хо Ж Ж Ж Ж Ж eo ko Хх Ж ж Ж ж БР 


ж 


* 


SETUP 
SETUP1 


SETUP3 


BSR 

INCA 
STAA 
INCA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
STAA 
LDX 

STX 

LDAA 
BITA 
BEQ 

LDAA 
STAA 
LDAA 
STAA 
STAA 
LDAA 
STAA 
STAA 
STAA 
STAA 
RTS 


CLEAR 


TDMAFG 


MSDO1 
MSDO2 
MSDO3 
MSDO4 
70 11 
МКЕТА 
LATCH3 
#ERCRX 
RCEXPT 
DATA1 
#010H 
SETUP3 
#OFH 
PTONRX 
#024H 
BRATE1 
BRATE2 
#020H 
CHRAT ユ 
СНКАТ2 
СНКАТЗ 
СНКАТ4 


SETUP RCCONCSOGCOWIBORTS 


INIT FIFO INFO 


CHECK EOC ۶۹ NODE 


INIT BIT RATES 
FOR TEST #1 MODE: 
ALL = 2400 BPS 


LK K K ZS X ХХ ХХХ КК ХХХ ss 文 


* 


* 


TDMA 


STAA 
LDAA 
BITA 
BNE 
LDAB 
BNE 


MPUB 
DATA1 
#020H 
TDMA1 
TDMAFG 
TDMAI 


oo O TIP ۹٥٣ 
CHECK TDMA SWITCH FLAG 
OFTE PROCESSOR 


ххх ххх ХХХ ХХХ А kK 


ж 
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164 
165 
166 
67 
165 
169 
170 
EAL 
d 
уя 
174 
1.7 5 
176 
LA 
178 
79 
180 
181 
192 
193 
184 
185 
186 
187 
188 
189 
190 
Toi 
122 
193 
194 
doors 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
230 
م2‎ 1 
Дава 
245 
214 
215 
216 
217 
218 
219 
220 


*NON-TDMA SERVICE 


ж 


ТОМАА 
ТОМАВ 


ТОМАТ 


TDMA1 


ВТТА 
ВЕО 
LDAA 
BRA 
LDAA 
STAA 
BRA 


SEI 
JSR 
CER 
CLR 
LDAA 
LDAA 
STAA 
LDAA 
STAA 
BRA 


LDAA 
BNE 
STAA 
BSR 
LDAA 
STAA 
CE 


#01H 
TDMAA 
#01ЕН 
ТРМАВ 
#ОЕН 
LATCH3 
TDMA 


EET 
TDMAFG 
РТА ВО 
DATA3 
#036H 
РТАТАС 
НОЗЕН 
PTA1AC 
TDMA 


ТОМАЕС 
RBI 
РТОККХ 
SETUPI 
#09DH 
ACIACS 


CHECK NON-TDMA TX REQ 


SET TX ACK 


CLEAR TX ACK 


INIT. FOR NON-TDMA 


RESET TX ELEC 


STROBE "NON-TDMA START" 


TURN ALL PORTS OFF 
INIT FOR TDMA 
ENABLE RX INTERRUPTS 


ххх ХХХ ККЕ ХХХ ХХХ ХХХ 


ж 


ж 


RBI 


RBIA 


kkk kk 


ЕВТВ 


RBIBA 


LDAA 
BMI 
JMP 
LDAB 
BEQ 
LDAB 
ORAB 
STAB 
CLR 
CLR 
CLR 
CER 


РІА1АС 
КВТА 
TEE 
SIEN 
RBIB 
BITELT 
8020Н 
BOTELI 
SIEN 
55 ۴ 
FILLFG 
INPTRC 


BEGIN RECEIVE 


LDAB 
LDAA 
LDAB 
BEQ 

LDAB 
ORAB 
STAB 
ANDA 
TAB 

ANDA 
CLR 


PIA1AD 
ПАТА4 
SELFTR 
RBIBA 
ظط‎ ٤ 
#080H 
5 ٤٣ 
#OC 7H 


#7 
MASKIO 


CHECK RCV SETUP RDY 


SYST INPUT FIFO BITE 
(RX FIFO) 


CLEAR INPUT FIFO FLAGS 


жжжжж 


BURST INTE 
CLR LATCHED STROBE 
LOAD RCV SETUP DATA 


*SELE TEST 7> 


12 


221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
252 
288 
234 
235 
256 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
2 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
255 
266 
267 
268 
269 
270 
2 
EE 
213 
274 
275 
276 
207 


2-8 


БЕТІСА 


БЕР 


ЕВТ1 ПА 
RBIIE 


RBIIEA 


RELIG 


RBI1GA 


CMPA 
BEQ 
JMP 


LDAA 
BEQ 
JMP 
LDAA 
ANDA 
BNE 


ORAB 
LDAA 
ВЕО 
LDAA 
BITA 
BNE 
LDAA 
ORAA 
STAA 
CER 
LDAA 
STAA 
Т5ТВ 
BMI 
LDAA 
BEQ 
CLR 
LDAA 
STAA 


INCA 
STAA 
STAA 
STAA 
LDAA 
LDAB 
ADDB 
ADCA 
STAA 
STAB 
LDAB 
BRA 

LDAA 
CMPA 
BNE 

LDAA 
ORAA 
STAA 
STAA 
LDX 

SDA 

STAA 
CLRA 
STAA 
LDAA 
TST 


#1 
КЕФИ 
RBI2B 


AMTRQ1 
БЕТ 1 СА 
TBI 
PTONRX 
#1 
РВІ1р 
TBI 
СНКАТ1 
UT 

RB UE 
DATA6 
#8 
ЕВТ1ОА 
BITELT 
#2 
BITELT 
UPI 

#1 
MASKIO 


RBI1G 
MSDO1 
КВТ1ЕА 
FLBFG1 
#2 
MSDO1 
TEI 


FMSDO1 
MSDO1 
FILLFG 
00001 
СНСТ1-1 
#32 

#0 
MDOCT1 
MDOCT1+1 
CHRAT1 
КЕТІНІ 
MSDO1 
#2 
RBI1H 
МЕЕТА 
#1 
МЕЕТА 
ТАТСНЗ 
#SBUFF1 
OUTBPII 
FLBFG1 


САС ВІ 
#OFFH 
BPS16K 


<* PORT 41 RX ۱۳9ات‎ МЕС 


CHECK 7 ороп 


***I/Q FIFO #1 BITE*** 


INIT I/O ON/OFF MASK 


TWO OR MORE MISSING DO'S 


7۳ ۲ ۳۳۵ ۲ ۱1 بت‎ ОО 5 ۴ 


に で 


SETUP TO STUFF 
"ЕЕ" INTO 


ADJ COUNT FOR I/O FIFO 


TWO OR MORE MISSING DO'S? 


RESET ПУ Кон ۵ 


INIT BUFFER #1 AND 
I/O FIFO #1 


**RA ELAST BUFF CH** 
l6KBPS? 


278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
251 
292 
293 
294 
295 
256 
299 
298 
299 
300 
SO 
302 
3 O 3 
304 
305 
206 
207 
308 
309 
510 
SIE 
12 
SS 
з14 
315 
316 
S 
318 
つの 
320 
321 
322 
223 
324 
225 
326 
27 
328 
225 
250 
551 
332 
533 
334 


RBIIGB 


RBI1H 
ЕВТаНИ 


КВТ1 НА 


ЕВТЕНЕ 


КЕТ2Е 


RBI2C 


RBI2CA 


RBI2ZD 


RBI2DA 
RBIZE 


BEQ 
JSR 
STX 
LDX 
STX 
BRA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDX 
STX 
CLR 
LDX 
STX 
LDAA 
BEQ 
LDX 
S Tx 
LDX 
STX 
BRA 
LDX 
STX 
LDX 
STX 
LDAA 
ORAA 
STAA 
STAA 


CMPA 
BEQ 
JMP 
LDAA 
BEQ 
JME 
LDAA 
ANDA 
BNE 


ORAB 
LDAA 
BEQ 

LDAA 
BITA 
BNE 

LDAA 
ORAA 
STAA 
CLR 

LDAA 
STAA 


RBI1GB 
STUFF 
INPT1 
#256 

(6 ٦ 
RBI1H 
SBUFF1 
SBUFF14+1 
SBUFF1+2 
SBUFF1+3 
SBUFF1+4 
#5 

СНСТ1 +1 
#SBUFF1+5 
ІМРТІ 
MSDO1 
НІМРТІ 
RXPNTR 
BPS16K . 
ЕВТ 1 НА 
ВЕВОЕЕ4 
RXUVAL 
#SBUFF1 
RXLVAL 
RBI1HB 
#EBUFF1 
RXUVAL 
#SBUFF1 
RXLVAL 
SIGACQ 
#1 
STGACO 
LATCH1 
RBIS 


#2 
ЕВІ2С 
ЕВІЗВ 
XMTRQ2 
RBI2CA 
TBI 
PTONRX 
#2 
RBI2D 
TBI 
CHRAT2 
UT2 
RBI2E 
DATA6 
#4 
RBI2DA 
BITELT 
#4 
BITELT 
UT2 

#2 
MASKIO 


16 KEEPS ELASTIC EUF CHARS? 


17 MIN. ELASTIC BUFF 


RCV BURST 


INIT FORTINEUT 
FIRO SERVICE 


16 KBPS? 


INIT 16 KBPS BUFFER PNTRS. 


SET "SIGNAL ACO. I/O ВІ" 


~* PORT f2 250k Sie tN 7 


СНЕСКАЕТЕО' 5 Б O Rm 


***I/O FIFO #2 BITE*** 


INIT I/O ON/OFF MASK 


74 


335 
336 
337 
5518 
359 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
250 
351 
352 
353 
354 
555 
256 
51577 
358 
559 
360 
36L 
962 
363 
364 
365 
366 
367 
368 
B69 
S70 
371 
32 
373 
374 
375 
376 
17ي‎ 
918 
зле 
380 
391 
382 
383 
384 
285 
386 
387 
388 
389 
390 
39% 


RBI2EA 


۶٢۲29 


ЕВЕТ2ВА 


КВТ2 СВ 


ЕБТОН 
71 ٦٦ 


TSIB 
BMI 
LDAA 
BEQ 
CLR 
LDAA 
STAA 


INCA 
STAA 
STAA 
STAA 
LDAA 
LDAB 
ADDB 
ADCA 
STAA 
STAB 
LDAB 
BRA 
LDAA 
CMPA 
BNE 
LDAA 
ORAA 
STAA 
STAA 
LDX 
STX 
STAA 
CLRA 
STAA 
LDAA 
TST 
BEQ 
JSR 
STA 
LDX 
STX 
LDX 
S'TX 
BRA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDX 
STA 
CER 
LDX 
STA 
LDAA 
BEQ 
LDX 


RBI2G 
MSDO2 
RBI2EA 
FLBFG2 
#2 
MSDO2 
TT 


FMSDO2 
MSDO2 
FILLFG 
CHCT2 
СНСТ2-1 
#32 

#0 
MDOCT2 


MDOCT2 +1 


CHRAT2 
0 
MSDO2 
#2 
КВТ2Н 
МКЕТА 
#2 
МЕЕТА 
LATCH3 
#SBUFF2 
OUTPT2 
ЕПВЕС2 


CHET? 
#OFFH 
BPS16K 
ط802‎ 
STUFF 
82 
#256 
CHET 
#SBUFF1 
OUTPT2 
FET 上 LL 
SBUFF2 


SBUFF2+1 
SBUFF2+2 
SBUFF2+3 
SBUFF2+4 


#5 
CHCT2+1 


#SBUFF2+5 


ENP TZ 

MSDO2 

#INPT2 
RXPNTR 
BPS16K 
RBI2HA 
#EBUFF4 


TWO OR MORE MISSING DO'S 


**FIRO! MESSING fe SETUP 


SETUP TO STUFF 
FE کا لا ت۱1(‎ 


ADJ COUNT FOR I/O FIFO 


TWO OR MORE MISSING DO'S? 


RESET I/O #2 FIFO 


INIT BUFFER #2 AND 
I/O FIFO 2 


۴ )"۰6177 06ط جج ٭ > 
7 6 6 


16KBPS ELASTIC BUF. CHARS. 


17 MIN ELAST BUFF 


RCV BURST 


INIT FOR INPUT 
FIFO SERVICE 


16 KBPS? 


392 
393 
394 
395 
395 
397 
398 
2399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 


439; 


440 
441 
442 
443 
444 
445 
446 
447 
448 


RBT2HA 


12 


RBI3B 


REISE 


RBI3CA 


RBIS 


RBI3DA 


RBISE 


RBI3EA 


RBI3G 


STX 
LDX 
STX 
BRA 
LDX 
SAX 
LDX 
Six 
LDAA 
ORAA 
STAA 
STAA 


CMPA 
ВЕО 


LDAA 
BEQ 
JMP 
LDAA 
ANDA 
BNE 


ORAB 
LDAA 
BEQ 
LDAA 
BITA 
BNE 
LDAA 
ORAA 
STAA 
CLR 
LDAA 
STAA 
TSTB 
BMI 
LDAA 
ВЕО 
CLR 
LDAA 
STAA 


INCA 
STAA 
STAA 
STAA 
LDAA 
LDAB 
ADDB 
ADCA 
STAA 
STAB 
LDAB 
BRA 

LDAA 


RXUVAL INIT? 
#SBUFF1 
RXLVAL 
RBI2HB 
#EBUFF2 
RXUVAL 
# SBUFF2 
RITUAL 
SIGACQ 
82 
SIGACQ 
1007 
RBIS 


16КВР5 BUF. PNTRS. 


SET SIGNAL TTT Осно 


#3 
٢3٥0 
RBI4B 
XMTRQ3 
БВЕЗСА 
TBI 
PTONRX 
#4 
EBISD 
TBI 
CHRAT3 
۱ з 
ЕВІЗЕ 
DATA6 
#2 
RBI3DA 
Fi TEL T 
#8 
BITELT 
Ure 

#4 
MASKIO 


** PORT #3 BURST ИТ х 


CHECK ЕТЕ ۶٣ 


**I/O FIFO #3 BITE*** 


INIT I/O ON/OFF MASK 


RBI3G 
MSDO3 
ЕВТЗЕА 
FLBFG3 
#2 
MSDO3 
TEI 

** FIRST MISSING DO SETUP** 
FMSDO3 
MSDO3 
FILLFG 
CHCT3 
CS 
#32 
#0 
MDOCT3 
MDOCT3+1 
CHRAT3 
RBI3H1 
MSDO3 


SETUP TO STUEE 
"ВЕ PINTO SEUEEER 


ADJ COUNT FOR I/O FIFO 


76 


449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
3071 
502 
503 
504 
505 


RBI3GA 


RBI3GB 


RBI3H 
ЕБЕЗНЪ 


КВТЗНА 


КВТЗНВ 


RBI4B 


RBI4C 


CMPA 
BNE 
LDAA 
ORAA 
STAA 
STAA 
LDX 
STX 
STAA 
CLRA 
STAA 
LDAA 
TST 
BEQ 
JSR 
STX 
LDX 
STX 
LDX 
STX 
BRA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDX 
STX 
CLR 
LDX 
STX 
LDAA 
BEQ 
LDX 
STX 
LDX 
STX 
BRA 
LDX 
STX 
LDX 
STX 
LDAA 
ORAA 
STAA 
STAA 
JMP 


CMPA 
BEQ 
JMP 
LDAA 
BEQ 
JMP 


RBI4CA LDAA 


#2 TWO OR MORE MISSING DO'S? 
RELISH 

MRFTA 

#4 RESET I/O FIFO #3 

MRFTA 

LATCH3 

#SBUFF3 INIT BUFFER #3 AND 
ОПТЕТЗ Т/О ЕТЕО #3 

FLBFG3 


снетз 

#OFFH **RX ELAST BUFF CH** 
BPS16K 16KBPS? 

RBI3GB 

STUFF 16 KBPS ELASTIC BUF. CHARS. 
INPT3 

#256 17 MIN ELASTIC BUFF 
CHETRS 

#SBUFF1 

OUTPT3 

RBI3H 

SBUFF3 RCV BURST 

SBUFF3 +1 

SBUFF3 +2 

SBUFF3 +3 

SBUFF3 +4 

#5 

CHCT3 +1 

#SBUFF3+5 

INPT3 

MSDO3 

#INPT3 INIT FOR INPUT 
RXPNTR FIFO SERVICE 
BPS16K 

ЕВТЗНА 

#EBUFF4 

RXUVAL INIT 16KBPS PNTRS 
#SBUFF1 

RXLVAL 

PET HB 

#EBUFF3 

RXUVAL 

#SBUFF3 

RXLVAL 

SIGACQ SET “SIGNAL ACO. T/O oM 
#4 

SIGACQ 

LATCH1 

RBIS 


#4 

RBI4C 

RBIJ 

XMTRQ4 **РОЕТ #4 BURSI INIT** 
RBI4CA 

TEI 

PTONRX 


71 


506 
90 
3065 
509 
з 10 
511 
512 
513 
514 
315 
516 
7 
S18 
S 
520 
521 
522 
5 3 
524 
525 
526 
527 
5 
S29 
520 
531 
S32 
533 
534 
535 
6چ‎ 
537 
538 
9 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
0 
So 
552 
555 
554 
555 
556 
557 
558 
559 
560 
561 
562 


RBI4D 


RBI4DA 
RBI4E 


RBI4EA 


RBI4G 


RBI4GA 


STAA 
STAA 
LDX 
STX 
STAA 
CLRA 
STAA 
LDAA 
TST 
BEQ 
JSR 
5ТХ 
LDX 
STX 
LDX 
SIX 
BRA 


#8 
RBI4D 
TBI 
СНКАТ4 
UT4 
RBI4E 
DATA6 
#1 
RBI4DA 
BITELT 
#010H 
08 
UT4 

#8 
МА5КІО 


RBI4G 
MSDO4 
КВТ4ЕА 
FLBFG4 
#2 
MSDO4 
TBI 


FMSDO4 
MSDO4 
JJ: 
CHCT4 
CHETA t1 
#32 

#0 
MDOCT4 


MDOCT4+1 


CHRAT4 
RBI4H1 
MSDO4 
#2 
RBI4H 
MRFTA 
#08H 
MRFTA 
LATCH3 
#SBUFF4 
OUTPT4 
FLBFG4 


CHCT4 
#OFFH 
BESTEK 
RBI4GB 
5-10۲ 
ІМРТа 
#256 
CHCT4 
#SBUFF1 
OUTPT4 
RBI4H 


CHECK. Fime@’S "O 


**T/O FIFO #4 BITE*** 


INIT I/O ON/OFF MASK 


TWO OR MORE MISSING DO'S 


~*EFITRST MISSING Do SEIUE*=~ 
SETUP TO STUFE 
EE: TNTO EUEFER 


ADJ COUNT FOR I/O FIFO 


TWO OR MORE MISSING DO'S? 


RESET I/O FIFO #4 


INIT BUFFER #4 AND 
I/O FIFO #4 


SR ELAST پر ط60‎ CH** 
16КВР5? 


16 KEEPS ELASTIC BUFE CHARS 


17 MIN ELASTIC BUEE 


78 


563 
564 
565 
566 
567 
568 
569 
570 
1 
572 
573 
574 
575 
576 
ЕЛ 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
S97 
598 
599 
600 
601 
602 
603 
604 
605 
606 
67 
6 
609 
610 
8 1 
612 
613 
614 
615 
616 
617 
618 
69 


RBI4GB 


RBI4H 
RBI4H1 


RBI4HA 


RBI4HB 


STAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
рх 
STX 
CLR 
LDX 
STX 
LDAA 
ВЕО 
LDX 
STX 
LDX 
БЕХ 
BRA 
LDX 
STX 
LDX 
STX 
LDAA 
ORAA 
STAA 
STAA 
JMP 


SBUFF4 
SBUFF4+1 
SBUFF4+2 
SBUFF4+3 
SBUFF4+4 
#5 

CHCT4 +1 
# SBUFF4+5 
INPT4 
MSDO4 

# INPT4 
RXPNTR 
BPS16K 
RBI4HA 
#EBUFF4 
RXUVAL 
#SBUFF1 
RXLVAL 
RBI4HB 
#ЕВОЕЕ4 
RXUVAL 
#SBUFF4 
RXLVAL 
SIGACQ 
#8 
SIGACQ 
LATCH1 
RBIS 


RCV BURST 


INIT FOR INPUT 
БІР ЗЕК ТЕСЕ 


INIT 16KBPS PNTRS 


SET "SIGNAL ACQ I/O #4" 


Ж Ж К ХХ ЖЖ ХХ Ж К Ж Ж К К Ж ЖЖ Ж К Ж Ж К ЖЖ Ж Ж К Ж Ж Ж К ЖЖ ХК Ж Ж Ж К Ж Ж Ж Ж ХХ ЖЖ К ЖЖ Ж К ХК Ж Ж К Ж Ж 


ж 


* 


RBIJ 


RBIJA 


RBIK 


RBIKA 


КЕТТІ 


СМРА 
ВМЕ 

STAA 
LDAA 
LDAB 


рх 
СРХ 
ВЕО 
PSHA 
LDAA 
ORAA 
STAA 
PULA 
LDX 
STX 
LDX 
CMPA 
BNE 
TISTE 
BMI 
LDAA 
STAA 


LDAA 


#7 
RBIJA 
SELETR 
#0 

#60 
REIT 
ЕСЕХРТ 
#ERCRX 
КЕЗЕ: 


87 
#1 
BITELT 


#ERCRX 
RCRXPT 
#SRCRX 
#6 
RBIN 


RBIL 
#0A5H 
ACIAD 
ПЕТ 


DATAL 


CHECK FOR SELF TEST RX BURKS 


7۳۱۷۰۰ ">۰" COUNT 


R/CCOW RX BUFFER EMPTY? 


**RCCOW/CCOW ERROR** 


CCOW DO? 


OUTPUT CCOW DO 
ABSENT CODE ۶+ ۹پ‎ ٦۹ 


TX REQUEST STATUS WBR 


13 


620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
6353 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
552 
655 
654 
555 
656 
657 
658 
659 
660 
661 
662 
663 
664 
6655 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 


ЕВТМ 


RBIN 


ЕВТО 


RBIS 


ANDA 
ORAA 
STAA 


LDAA 
STAA 
INX 
STX 
STAA 
STAA 
JMP 
To Ts 
BMI 
LDAA 
BRA 
LDAA 
BRA 
BSR 
BRA 


0 
&OCOH 
ACIAD 


ЕОАТН 
OTA 


Е ЕБОР 
ENMPIRG 
SIEN 
TBI 


RBIO 
۶06 7 
ЕВТКА 
#OA2H 
8 717 
BITRAT 
REIT 


SEND С CODE TO SC p 
CCOW DO PRESENT CODE 


ADJ R/CCOW RX BUFFER PNTR 


RCCOW DO? 
RCCOW DO ABSENT CODE 


RCCOW DO PRESENT CODE 


پاب سار ساب o Ro Rt‏ سارہ سارہ سارہ سارہ سارہ سار سارہ oke‏ سارہ سارہ سار سارہ سارہ سار سارہ سار سارہ سارہ سارہ سارہ سارہ سار سار سارہ سار ساب سار хх ЕЕ‏ 


ж 


ж 


BITRAT Wel 


RBISA 


RBISB 


RBISC 


ھ۶ 


REISE 


ЕВЕЗЕ 


ВМЕ 
ASLB 
BMI 
ANDB 
BNE 
LDAB 
CLRA 
EES 
СМРВ 
ВМЕ 
LDAB 
CLRA 
ETS 
СМРВ 
ВМЕ 
LDAB 
CLRA 
RTS 
СМЕВ 
ВКЕ 
LDAB 
CLRA 
RTS 
CMPB 
BNE 
LDAB 
LDAA 
RTS 
LDAB 
LDAA 
ETS 
LDAB 
LDAA 
RTS 


EFSIG6K 


ط7ط 


БЕЗІ? 
#070H 
RBISA 
#13 


#010H 
RBISB 
#52 


#020H 
۲160 
#104 


#030H 
RBISD 
#208 


#040H 
REESE 
#OA0H 
#1 


#040H 
#3 


Ў Ор5Н 
#0AH 


TEST 16КВР5 


753 BPS а 1. 386 БЕС 
13 BYTES 


300 BPS в 1.386 SEC 
S2 BYTES 


600 BPS @ 1.386 SEC 
104 BYTES 


1 ولد ط. ۵ حتط لا لام‎ SEC 
2 طط هل‎ ES 


2400 BPS @ 1.386 SEC 
31 +5 


4800 BPS @ 1.386 SEC 
2و8‎ 5 


16000 BPS В 1 385 SEC 
2 За ВЕЛЕВ 


80 


677 
678 
579 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
207 
708 
709 
gne 
TEL 
TEZ 
mugs 
714 
5 
716 
220 
718 
719 
270 
721 
722 
723 
724 
2725 
726 
727 
728 
729 
730 
vs 
132 
ПЕЕ 


RELY 


LDAB 
CLRA 
RTS 


#78 


15 выса 8 39 SEC 
78 ВҮТЕ5 


* ЖЖ ЖЖ Ж مره مار بل‎ ЖКХ ХХХ ХХ Ж Ж Ж Ў Ж Ж Ж ХХ ХХ Ж ХХ ХХ ХХ Ж Ж Хх Ж Хх Ж Ж Хх ХХ Хо Хх ж ж Хо Хх Хх ж xA Ax ж ж 


ж 


ж 
REIT 


STAA 
STAB 
CLRA 
STAA 
INCA 
STAA 


2707 


INCHC+1 


INET RC 


SIEN 


MSB'S OE CH. CNT. 
LSB SOE CRS CNT. 


хх Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж Х Ж Ж Ж Ж Ж Ж Ж Ж Ж Ж ж ХХ Ж ж ж ж Ж ж Ж ж Хх Ж Х Ж Ж Ж Ж ж ХХХ Хх 


ж 
ж 


TEL 


PETI 


TBI 2 


BIS 


TBT4 


ТВТА 


ж 


LDAA 
BEQ 
COR 
LDAA 
ORAA 
BRA 
LDAA 
ВЕО 
CLR 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
BEQ 
LDAA 
ORAA 
STAA 
LDAA 
BMI 
JMP 
LDAA 
BEQ 
LDAB 
ORAB 
STAB 


***** BEGIN 


* 


ее 


ТВІВА 


ТІВА 


LDAA 
LDAA 
LDAB 
БЕТТЕ 
ВЕО 
АКОА 
СМРА 
ВЕО 
УМР 
УМР 
ANDA 
TAB 
ANDA 


CDEDY 
TEI L 
CDRDY 
РАІАР 
#020H 
"22 
RDRDY 
Peis 
RDRDY 
РА1АР 
#010H 
РА1АП 
РІАІАР 
0 ۳ 
ТВІА 
PITEPT 
#01H 

7 ظ8 
РІАІВС‏ 
ТВІА‏ 
ІОІРТ‏ 
SOEN‏ 
TE LB‏ 
9۲ ۳ 1 ۲ کر 
17 4 0 1۶ 
با ۱ 1 5 


TRANSMIT 


РТА1 ВО 
ПАТАЗ 
ПАТА5 
#1 
ТТВА 
#7 

#7 
ТВТВА 
LOTET 
TBIG 
#047H 


#7 


TEST CCOW DATA RDY FLG. 


SET DATA RDY CCOW* 


TEST PFCCOW RDY FLG. 


SET DATA RDY RCCONW* 


TRS BITE: 


CHECK TX SETUP READY 


Sra! OUTPUT Piro Brie 


(TX FIFO) 


BURST INITIALIZATION TTT 


CLR LATCHED STROBE 


LOAD TX SETUP DATA 
GHEGCK x UNE LB ٣۲ 


TX INHIBIT: ABORI 
ALLOW SELF TEST BURST 


81 


734 
755 
736 
7ھ‎ 
ھ272‎ 
79 9 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
7 5 1 
752 
753 
754 
755 
756 
75 7 
758 
759 
760 
7۷ 
ھ2‎ 
763 
764 
765 
766 
39 2 
mag 
769 
710 
TAL 
22 
un 
774 
Hayes 
776 
7 7 7 
778 
ута 
780 
тем 
ива 
783 
784 
785 
786 
moy 
788 
789 
790 


* 


ТВТ1ВА 


TBIIE 


ТВТ1ЕА 


ТЕТТЕ 


ТЕТ2В 


ТВТ2ВА 


ПЕЕЗВ 


ТВІ2ЕА 


СМРА 
BNE 
LDAA 
BITA 
ВМЕ 


TST 
BEQ 
LDX 
STX 
рх 
ТХ 
BRA 
LDX 
STA 
LDX 
STX 
LDX 
STA 
CLRA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
BEQ 
STAA 
CLRA 
STAA 
ORAB 


СМРА 
ВКЕ 
LDAA 
BITA 
BNE 
JMP 
TST 
BEQ 
LDX 
STX 
LDX 
STX 
BRA 
LDX 
STX 
LDX 
STA 
рх 


#1 
TBI2B 
PTONRX 
#1 
ТВІІВА 
TOILET 


BPS16K 
ШЕШЕ 
НЭВОЕЕІ 
TXLVAL 
#EBUFF4 
TXUVAL 
ТВІЇЕА 
#SBUFF1 
TXLVAL 
#EBUFF1 
TXUVAL 
НІМРТІ 
TXPNTR 


ШЕГІ 
MDOCT1 


MDOCT1+1 


BMSDOT 
#2 
MSDO1 
#OFEH 
XMASK 
#OEFH 
MASKR 
GROUP1 
TETTE 
GRP1FG 


GROUP1 
СНКАТІ 
ТВІМ 


#2 
TBE3B 
PTONRX 
#2 
TBI2BA 
ТОРТ 
ВР516К 
ТВІ2Е 
#SBUFF1 
TXLVAL 
#EBUFF4 
TXUVAL 
TBI2EA 
#SBUFF2 
TXLVAL 
#EBUFF2 
TXUVAL 
#INPT2 


IS PORT ON? 


ABORT: PORT IS OFF 


16 KBPS 


INIT FOR OUTPUT 
FIFO SERVICE 


IS PORT ON? 


ABORT: 


PORT 1S OFF 


16 КВР5 


ENIT RORTOUTRUT 
ЕТЕО ЗЕКУТСЕ 


ПЭЛ 
792 
د793‎ 
794 
755 
796 
97 
798 
TAD 
800 
801 
802 
803 
804 
805 
806 
807 
808 
509 
810 
SLL 
812 
813 
814 
815 
816 
0 
818 
8 
S20 
8 7 
822 
323 
824 
Sa 
826 
827 
828 
529 
830 
sol 
832 
833 
834 
835 
836 
ВЭУ 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 


1۳ 1 2 ER 


ظ 15 1۳۲ 


TBI3BA 


BESTES ES 


ТВТЗЕА 


TUS SE 


SIX 

CLRA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
BEQ 

STAA 
CLRA 
STAA 
ORAB 


CMPA 
BNE 
LDAA 
BITA 
BNE 


ToL 
ВЕО 
LDX 
S IX 
LDX 
SIX 
BRA 
LDX 
STA 
LDX 
STX 
EDX 
STX 
CLRA 
STAA 
STAA 
STAA 
STAA 
LDAA 
SIAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
BEQ 
STAA 
CLRA 
STAA 
ORAB 


TXPNTR 


ШЕ? 
MDOCT2 
MDOCT2 +1 
FMSDO2 
#2 
MSDO2 
#0FDH 
XMASK 
#ODFH 
MASKR 
GROUP2 
ШЕТРЕ 
СЕРЕС 


GROUP2 
СНЕАТ2 
ТВІМ 


#3 
твтав 
PTONRX 
за 
ТВІЗВА 
1:01 
ВР516К 
ТВІЗЕ 
#SBUFF1 
TXLVAL 
#EBUFF4 
TXUVAL 
1 5 1 
#SBUFF3 
TXLVAL 
#EBUFF3 
TXUVAL 
#INPT3 
TAPNTR 


IS PORT ON? 


ABORT: “PORT IS OFF 


16 KBPS 


INIT. ЕОЕ ОПОРТОТ 
FIFO SERVICE 


Urls 
MDOCT3 
MDOCT3+1 
FMS DO3 
#2 
MSDO3 
#OFBH 
XMASK 
#OBFH 
MASKR 
GROUP3 
ШВЕЗЕ 
GRP1FG 


GROUP3 
CHRAT3 
TEIN 


848 


849 ТВТ4В 


850 
8 ۷ 
852 
553 
854 


855 ТВТАВА 


856 
551 
858 
859 
860 
561 


862 TBI4E 


863 
864 
865 


866 TBI4EA 


867 
868 
869 
870 
Sl 
872 
за 
874 
875 
876 
877 
878 
879 
880 
881 
21217 
S83 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
ВЭ? 
898 
SOS 
SEO 
SOT 
902 
903 
904 


ж 


TBI4F 


TBIG 


TBIG1 


TBIGA 


CMPA 
BNE 
LDAA 
BITA 
BNE 


TST 
BEQ 
LDX 
STX 
LDX 
STX 
BRA 
LDX 
5 
LDX 
ملاک‎ 
LDX 
STX 
CLRA 
STAA 
STAA 
STAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
BEQ 
STAA 
CLRA 
STAA 
ORAB 


CMPA 
BNE 
STAA 
STAA 
LDX 
STX 
LDX 
SIX 
LDAA 
LDAB 
STAB 
DECA 
BNE 


CMPA 
BNE 

LDAA 
BITA 


#4 

TBIG 
PTONRX 
#8 
TBI4BA 
TOS 
ВР516К 
TBI4E 
PSBUPRFI 
TXLVAL 
#EBUFF4 
TXUVAL 
TBI4EA 
#SBUFF4 
TXLVAL 
#EBUFF4 
TXUVAL 
#INPT4 
TXPNTR 


IS PORT ON? 


ABORT: PORT is OFF 


15 ККЕЗ 


INIT. 7٣۳ 
FIFO SERVICE 


UT4 
MDOCT4 
MDOCT4 +1 
FMSDO4 
#2 
MSDO4 
НОЕ?Н 
ХМА5К 
#07FH 
MASKR 
GROUP4 
TBI4F 
GRP1FG 


GROUP4 
CHRAT4 
TBIN 


#7 CHECK EOR SELE TESTI ILEUS 
TBIGA 
SOEN 
ВЕЕТ 
#08000H 
TXPNTR 
#28 
067 
#32 
#033H 
РТАТВО 


DUMMY VALUE FOR TXPNTR 


з БАНЬ TES pa T SS 


۴ ۶ 06-ک 


OUTEUT S2 SELE TEST 
山上 7 CHARS. 2/7 ر6‎ 
RBI 
#6 
TBIJ 
PAlAD 


#020H 


IF NO DATA READY, OUTPUT 
Гэ BYTES (OF 07 


84 


205 
906 
207 
908 
209 
210 
Su 
2 
213 
914 
915 
219 
217 
DIS 
219 
920 
921 
222 
923 
924 
225 
926 
927 
928 
229 
930 
7 د‎ 
232 
333 
934 
935 
936 
97 
929 
252 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
250 
go 
552 
953 
254 
255 
256 
957 
258 
959 
960 
261 


HB ظ8‎ 


TBIGC 


ТВЕН 


ТВТНА 


TBIHB 


TBIHC 


IBIJ 


TBIK 


TBIN 
TBIO 


TBIO 


102180891 


ВМЕ 
LDAA 
LDX 
STAA 
DEX 
BNE 
BRA 
LDX 
STX 
LDAA 
STAA 
INX 
СРХ 
ВМЕ 
LDAA 
ANDA 
STAA 
STAA 


ASLB 
BMI 


CLRA 
STAA 
STAA 
STAA 


LDX 
STX 
LDAA 
STAA 
INX 
Ce 
BNE 
LDAA 
ANDA 
BRA 
JSR 
STAA 
STAB 
CLRA 
INCA 
STAA 
LDX 
LDAA 
BEQ 
LDAA 
LDAB 
ADDB 
ADCA 
SUBB 
SBCA 
BCS 
ВМЕ 
TSTB 
BNE 


TBIGC 
#OCCH 
#13 
РТА ВО 


TBIGB 
TBIHB 
#SCTXB 
CTXPT 
0 Xx 

PIAIBD 


#ECTXB 
TBIH 
РАІАР 
#ODFH 
РТАТАО 
PALAD 


ТВЕНС 
TOLET 


PIA1BD 
PIAIBD 
РТАТВО 
ТО1РТ 
#SRTXB 
RIXPI 
DX 

РТАТ ВО 


HERTXB 
TBIK 
PA1AD 
ЕОЕЕН 
ТВІНА 
ВІТРАТ 
OUTCHC 


OUTCHC+1 


SOEN 
TXPNTR 
GRP1FG 
TELS 
OUTCHC 


۳ + 1 


#6 

#0 

Se 
4,Х 
TBIR 
TBIRA 


TBIRA 


**NO CCOWEDATA TRD ۶ 


EUT CHER IN OUTPUT FIFO 


CLR DATA READY CCOW 


PUT CHAR IN OUTPUT FIFO 


CLR DATA READY RCCOW 
GET TX CHU CNT. 


МЕВ 5 CE CH. CNT. 
ESE SS СЕ СН. СЫТ. 


CHECK ВЕ ЕТЕЗТ СЕСШЕ 


***COMPUTE FILL COUNT*** 


ADD ELASTIC BUFF(48 BITS) 


BURSI CH CNT + ELASTIC BUFF 
- BUM сен ات لت‎ ) 7 


85 


962 ТВІР 


963 
964 
965 
966 
967 
968 
9569 
970 
971 
272 
273 
974 
975 
976 
277 
98 
979 
980 
981 
282 
253 
984 
985 
986 
287 
ове 
989 
2790 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
POOL 
1002 
1003 
1004 
1005 
1006 
LOU, 
1008 
10059 
TOLO 
TOLL 
пола 
POT 
1014 
КО ЕБ 
1016 
007 
TOIS 


TBIRA 


IBIRB 


TBIS 


CER 

BRA 

STAA 
STAB 
LDAA 
LDAB 
SUBB 
SBCA 
BCC 

CERA 
STAA 
LDAA 
ORAA 
STAA 
BRA 

STAA 
STAB 
JSR 


GRP1FG 
TBIS 
ETLEBCT 


FPILLCT+1 


4,Х 
Бо Ж 
16 

#0 
TBIRB 


SOEN 

ВТТЕГТ 
#040H 
BITELI 
11 7 
06 


OUTCHC+1 


SOFAA 


NO FILL REQUIRED 


NUMBER OF GOOD CHARS IN FIR 
BURST-BURP CH CNT - ELASTIC 
SUBT ELASTIC BUFF (48 BITS) 


ERROR: ELASTIC BUFFER NOT 
YET FULL FOR TRANSMISSION 


каша FIFO BILE LITE ONS 


* SERVICE OUTEUT PIFO” 


Ж Ж Ус Ж Ж З Ж سر سارہ‎ Ж Ж Ж Ж Ж Ж Ж Ж Я Ж مارد سرد سارہ‎ жы ы ЕХ 


ж 


ж 


ж 


1011 


ھ101 


IO1A2 


LDAA 
ANDA 
ВЕО 
CLR 


LDAA 
BEQ 


STAA 
STAA 
STAA 
STAA 
LDX 

507 

STAA 
STAA 
LDAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDX 

STX 

SIX 

LDAA 
ANDA 


PTONRX 
#1 
DA 
PIOFF 
ІО1А 
БЕОЕБ 
IO1A2 
IO2PT 
CHCEL 
CHCT1+1 
XMTRQ1 
UTI 

#0 
LGDPT1 
OUE'G1 
EMPTY1 ユ 
#2 
MSDO1 


FLBFG1 
MRFTA 
#1 
#OEFH 
MRFTA 
LATCH3 
РІОЕЕ 
РАІАР 
#OFEH 
РАІАР 
PTA1AD 
#SBUFF1 
INPT1 
OUTPT1 
STGACO 
#ОҒЕН 


РОЕТ #1 ОК? 


PORT 455) (90 


RESET FIFO I/O #1 


CLR “XMT ACK" 
CLEAR "DATA RDY PORT #1" 
CLR "SIGNAL ACQ. I/O #1 


86 


1019 
1020 
qos 
1022 
T023 
1024 
1025 
(۳ 6 
027 
1028 
1029 
450546 
TOL 
1 ول‎ 2 
از‎ З 
1034 
1035 
22 
7 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
2۳053 
1054 
LOSS 
1056 
1057 
2058 
1059 
1060 
OS 
1062 
1063 
1064 
1 د ون‎ 
1066 
1067 
1068 
1069 
1070 
TOZI 
1۳/۵ 
1 s 
1074 
TOTS 


ІО1АЗ 


STAA 
STAA 
LDX 
CPX 
BNE 
CLR 
JMP 


ЗІСАСО 
LATCH1 
TXPNTR 
#INPT1 
IO1A3 
SOEN 
IO2PT 


s ce oe ce ck cede ode oce oe او او و او و او‎ eoe ode ode ode oe eoe ode oce oe oe oe oce ode ck و ار او و و و او او او و و ل او او‎ хх» eo eo x Ж Ж Ж x Ж 


* 


Ж TNPUT SERVICE SUBROUTINE 


* 


TOLLS 


TOLLS 


101 


IO1LLSB 


LDAA 
STAA 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDAA 
ANDA 
ORAA 
STAA 
STAA 
STAA 
INS 
INS 
JMP 
LDAA 
BEQ 
CPX 
BNE 
LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
RTS 


#1 
XFERI 
TOT 
ТМРТ1 
0 


6 77 
0 
МЕҒТА 
#OEFH 
#1 
MRFTA 
LATCH3 
00 1 


27+87 
BPS16K 
IO1LSA 
#EBUFF4 
۲011 
#SBUFF1 
10119 
#EBUFF1 
۲0118 
#SBUFF1 
INPT1 
CHOTI 


CHETI 


OBTAIN CHAR 
GET PUT PNTR 

PUT IT 

INCR PUT PNTR 
TEST OVERFLOW 
BRANCH NO OVERFLOW 
**OVERFLOW=* 

CER» AMT ACK" 
RESET ۵ 


SET OUFG FLAG 
*REMOVE RETURN 


ж 


16 КВР5 


м. 


TEST END OF INPUT 
NO 
GET INITIAL VALUE 


GET CHAR COUNT 
INCR COUNT 
PUL BACK 


Ж К Ж ЖЖ‏ و سارہ سا و و و و ا و سای و جر КС‏ او Ж‏ »+ ا او )+ »+ Ж К ЖЖ К‏ و او ر او او او ХК Ж Ж Ж К Ж К Ж‏ و لو او او او لاو К Ж‏ او لاو او لاو لاو او 


ж 


*LOAD I/O #1 FIFO WITH 1 CHAR. ROUTINE 


* 


ПОЛЕ 


088۱۴۶ 


LDX 
LDAA 
BITA 
BNE 
LDAA 
STAA 
INX 
LDAB 
BEQ 
CPX 
BNE 


(071 
RXINHB 
41 

10۵1 با‎ 
ОХ 
TOR. 2 


BPS16K 
ТО1ПЕА 
#EBUFF4 
IOILFB 


WBR 
IS THE EXTEND TRANSMIT FLAG SET? WBR 
YES:RX NOT ALLOWED WBR 


OUTPUT CH. TO I/O #1 FIFO 


16 KBPS 


67 


1076 
1077 
1078 
1079 
1080 
1081 
1032 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
Tos 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
10399 
1100 
1 ۲ 
1102 
12:03 
1104 
T1395 
1105 
1107 
1108 
1109 
70 
TLL 
22 
Tess 
1114 
2005 
Jl iO 
CEE? 
LLS 
0780ھ‎ 
0 0 
ae 
1122 
1123 
1124 
1125 
TT 
27 
тез 
129 
۔‎ 0 
885 1 
1132 


ІОІГҒА 


TOTI EB 


TO1LFC 


TO TER 


LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDAA 
STAA 
LDAA 
ВЕО 
LDX 
DEX 
STX 
BNE 
LDAA 
ANDA 
STAA 
STAA 
CER 
LDX 
DEX 
STX 
BNE 
INS 
INS 
JMP 
RTS 


#SBUFF1 


70 ۔ 


#EBUFF1 


ПОЕЕЕВ 


#SBUFF1 


, 8 
#1 
КЕЕЕ Т 
ЕМ5001 
СУМЕН? 
MDOCT1 


MDOCT1 
1 
5ІСАСО 
НОҒЕН 

SIGACQ 
LATCH1 
ЕМ5001 
CHCEL 


CHCEL 
ط101‎ 


ا1010 


TEST MISSING DO 


ADJUST CHAR COUNT 


REMOVE RETURN 


GO CHECK UNDERFLOW 


хх xk k kÑ kk k kk kk k ЖЖ Ж ХХ Ж Ж Ж Хо Ж Ж Ж Ж Ж Ж Хх Ж Ж Хх Ж Ж Ж хо хо ж Ж Хх хо ж хо ж Хх Ж Хх Ж ж ж ж 


* 


*LOAD I/O #1 FIFO WITH 3 BUF. CH. ROUTINE 


* 


LD1 


LDX 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
INX 
INX 
INX 
STX 
LDX 
DEX 
DEX 
DEX 
STX 
RES 


8 1 
0,Х 
101+2 
لا‎ 
101+2 
2,9 
101+2 


OUTPTI 
CHO TI 


CHOTI 


Ж Хх ХХ Хх Ж Хх хх Ж ХХ Ж Хо Х Ж Ж Ж Ж Хх Ж Ж Ж Ж Ж Жо хох Ж Ж Ж Хо Жо Ж Ж Ж Хх хох Ж Ж Ж Ж Ж хо Ж ж хо хо ж хох Ж Ж ж Хх Ж ж Ж 


х 
Ж Ж Хх ж ж 


ж 


ТО1А 


ТО1АА 


BEGIN SERVICING I/O PORT #1 


LDAA 
BITA 
BEQ 
JMP 
LDAA 


PTONRX 
#010H 
IO1AA 
ТОЛЯ 
ПАТАТ 


Хх ж ж Ж 


RX ONLY? 


88 


ڈ7 
4 11 
1135 
TT O‏ 
LIST‏ 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
TISO‏ 
LEST‏ 
TES?‏ 
7333 
1154 
TESS‏ 
6 
1157 
1158 
TL59‏ 
TIGO‏ 
230-1 
qs‏ 
7363 
1164 
1165 
1166 
3 
EGS‏ 
9 146 
T70‏ 
271 
2 
1173 
1174 
23 
1176 
1177 
1178 
1180 
1181 
1182 
11355 
1184 
1195 
1135 
1187 
1188 
1759 


TOTE 


ТО1ВА 


ط0 


TOTC 


ІО1СА 


1010 


ІОІЕ 


BOTE 


BITA 
BNE 


ASLA 
BPL 
LDAA 
BNE 
LDAA 
BNE 
LDX 
BEQ 
JMP 
LDAA 
BITA 
BNE 
LDAA 
BNE 
LDAA 
BEQ 
CLR 
STAA 
LDX 
STX 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
BEQ 
STAA 


LDAA 
ANDA 
BEQ 

JMP 

LDAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
CLR 

ANDA 
ORAA 
STAA 
STAA 
LDX 

STX 

LDX 

STX 


#1 
10015 
T qox 


TOLC 
XMTRQ1 
TOIC 
EMPTY1 
ІОІСА 
CHCI 
TU WEE 
ца 
DATA6 
#8 
TO1BA 
XMTRQI 
TOTI 
EMPTY1 
IOTE 
EMPTY1 
XMTRQ1 
#0 
LGDPT1 
МЕЕТА 
#010H 
MRFTA 
LATCH3 
OUFG1 
TOIH 
XFER1 
IO2PT 
DATA5 
#1 
TOTE 
IO2PT 
#1 
XMTRQ1 
GROUP1 
XFER1 
FLBFG1 
SIGACQ 
#010H 
#OFEH 
SIGACQ 
LATCH1 
MRFTA 
#1 
LATCH? 
101+2 
НОРЕН 
#010H 
МЕЕТА 
LATCH3 


#SBUFF1+6 


001 


#SBUFF1 


OUTLET 


R/T SELECTED: CHECK RCV DON 


TEST: FI O FIFO UNDERFLOW 


BRANCH: NO UNDERFLOW 


GET HERE W/MULTIPLE 
TX REQ PER FRAME 


SET ТХ АСК" 


CHECK ٣٣ 


**INIT EOR 7 ٦ 
**DATA TRANSMISSION** 


SELECT I/O INPUT MODE 
CTR ТО ۹9ص9‎ ТЕ 


TOGGLE 66 Ss 7۳ 
CLR PIA B-SIDE 
SET 


"УЫТ АСК" TO F1 


89 


120 
17 
12 
1193 
1194 
POS 
6 
1197 
1 ۱ 
1159 
1200 
T201 
T202 
T203 
1204 
w205 
1206 
1207 
1208 
1209 
ITO 
1 
1 
203 
1214 
5 
1216 
27 
Та ШЕ 
E29 
1220 
Jo 1 
1222 
20 - 5 
1224 
1225 
1226 
1227 
1228 
1227 
T229 
Hs 
1252 
T2323 
1234 
T235 
1236 
1237 
1238 
T233 
1240 
1241 
1242 
1243 
1244 
1245 
1246 


1016 


TOTH 


ІОІНА 


ІОІНВ 


1011 


TOILE 


ІО1М 


то1к2 


ІО1М3 


IO1N4 


LDAA 
STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDX 

STX 


LDX 
STX 
STA 
LDX 
STX 
LDAA 
ANDA 
STAA 
STAA 


LDAA 
ANDA 
BEQ 


LDAB 
BEQ 
JMP 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BNE 


LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 


о 
н 
тј 
d 


че 


~ 


~ 


ра Ра ра ра рч р 


` 


3k U) صضص‎ WN PF O ¥ 


Q 
"TO 
() 
H 
I^ 


1 (2 ۲ 
#SBUFF1 
18061 
OUTPT1 
#0 
CHCTI 
SIGACQ 
НОҒЕН 
ЗІСАСО 
LATCH1 
IO2PT 
DATAS 
#1 
ІОІНА 
IOLYAL 
FI PPC 1: 
ТОЖНВ 
TOLO 
DATA6 
#8 
TOSS 
ІО1ХР 
ТО115 
DATA6 
#8 
IO1K 
IO1XP 
IO1LS 
DATA6 
#8 
IO1M 
ТО1ХР 
10115 
DATA6 
#8 
02ء‎ 
ІО1ХР 
TOLLS 
BESTEK 
101013 
ІО1ХР 
DATA6 
#8 
104 
ІО1ХР 
10115 
DATA6 
#8 


STUFF 6G ELASTIC 


BUFFER CHARACTERS 


CLR 


"SIGNAL АСО. 


CHECK ЕТТЕ ۳ 77 


TEST 


LOAD 


LOAD 


LOAD 


LOAD 


*16KBPS: 
*I/O SERVICING* 


07 ال ۳ ۲ ۳( 


& STORE 


& STORE 


& STORE 


& STORE 


CHAR 


CHAR 


CHAR 


CHAR 


ALLOW MORE* 


LOAD & STORE 5 CHAR. 


90 


(ce) 


1/0 1 


1247 
1248 
1249 
1250 
1 1 
{252 
гэ 
1254 
1255 
1256 
1257 
T258 
T259 
1260 
261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
12695 
1270 
1271 
027 2 
12 73 
1274 
1275 
1276 
23207 
278 
1279 
1280 
1281 
1282 
1283 
1284 
12595 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
те ОЗ 
1294 
1205 
1226 
1297 
1298 
1299 
1500 
1501 
1502 
1505 


JOINS 


106 


I TNT 


ІО1М8 


nO TENS 


1014110 


TOTO 


EOTP 


ІО1ХР 


TOI1XO 
mom 


ІО1М5 
(0 
1101155 
DATA6 
#8 

TO1N6 


TO1XP 


10115 
ПАТА6 
#8 
17ھ‎ 
IO1XP 
IO1LS 
DATA6 
#8 
TOTNES 
TONE 
1 (1 
ПАТА6 
#8 
TO1N9 
IOIXP 
IO1LS 
DATA6 
#8 
TOTNTO 
ІОІХР 
TOLLS 
ТОТХР 
DATA6 
#8 
ІО1ХР 
ЕЗБЕСІ 
P ム 1AD 
#1 
РАТАО 
PTA1AD 
TO 
EMPTY1 
TOLO 
INETI 
LGDPT1 
#1 
ЕМРТҮ1 
IO2PT 
XMTRO1 
TOTIS 
MRFTA 
НОЕЕН 
MRFTA 
LATCH3 
XMTRO1 
#OFFH 
ЕМРТҮ1 
РА1Ар 
#1 
IOLYA 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


SET 


STORE 6 


STORE 7 


STORE 8 


STORE ۹ 


STORE TTO 


STORE THI 


CHAR. 


CHAR. 


CHAR. 


CHAR. 


CHAR. 


CHAR. 


"DATA RDY PORT ۳ 


TEST Lh SETUP ae 


**LAST GOOD DATA PNTR** 


DO SETUP 


CLEAR 


ТХ АСЕ! 


FIRST TIMES THAT 


TX REOT: 


FALSE 


91 


1304 
205 
1596 
1907 
1308 
1309 
TSIO 
T PI 
ТӘНЕ? 
133 
1314 
1315 
13 ше 
1337 
1318 
1519 
1320 
1321 
1822 
1323 
1324 
1325 
1326 
1927 
1325 
1329 
1330 
23+7٦1 
1352 
155 
1334 
1385 
LISS 
1337 
3 
1359 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1551 
T332 
T353 
1354 
1855 
1556 
1357 
19586 
1:359 
13560 


ІОІХА 
TOÖOIYE 


ІОІХАІ 


ПОТЕ 


1 1 


۱8998 8 


ТОЛЕ 


STAA 
STAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
STAA 
STAA 


JMP 
LDAA 
BNE 


CLRA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
CLR 

LDAA 
STAA 
STAA 


LDAA 
BEQ 
STAA 
LDAA 
CMPA 
BGE 


CLR 

STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
JSR 


CHCT1 
СНСТ1 +1 
ЕМРТҮ1 


FLBFG1 
MRFTA 
#1 
MRFTA 
LATCH3 
TO? PT 
TOLD 
EMPTY1 
ТОЛУА 
TOIYD 


ХМТРО1 
EMPTY1 
РАІАР 
#OFEH 
PTA1AD 
PA1AD 
MRFTA 
Ва 
ЕОЕЕН 
MRFTA 
LATCH3 
MRFTA 
H 1 
MRFTA 
LATCH3 
ЗІСАСО 
#ОЕЕН 
ЗІСАСО 
LATCH1 
FMSDO1 
#2 
MSDO1 
FLBFG1 
1016 
FLBFG1 
10107 
ХЕЕВІ 
CHCT1+1 
#10 
ІО1ҮЕ 
ІО2РТ 
FLBFG1 
UPI 
SIGACQ 
#0EFH 
SIGACQ 
LATCH1 
MRFTA 
ВОЕЕН 
MRFTA 
LATCH3 
EDI 


NO DATA: ABORT INPUT 


CLEAR "DATA RDY PORT #1" 


RESET I/O #1 FIFO 
CLR TX ACK I/O #1 


**INIT I/O PORT ** 
EX TO ОПЕРИ و‎ 

ЖҰҚА BURST DAIAT 
RESET I/O #1 FIFO 


SELECT I/O OUTPUT MODE 


RCV ELASTIC BUFFER FULL? 


SET OUTPUT MODE 


CLR RESET ON I/O FIFO 


101 
1362 
1365 
1364 
1365 
1566 
567 
1368 
T369 
Шато 
ша та 
1372 
T373 
1374 
022006 
082 
ao 
7 6 
1379 
1380 
T381 
۳3 
1353 
1384 
1385 
T386 
1887 
1388 
1559 
1390 
|994 
1592 
T393 
1394 
T395 
1396 
T397 
1398 
T399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
42 5 
1416 
27047 


TOTYEO 
TOIYEL 


TOT YE 


TOIYFA 


11 


ШОРУН 


1 1 ۷ 1 


11 а 


TOTYK 


ToTYm 


TOTIYM 


TO1YN 


TOLYO 


JSR 
LDAA 
BEQ 
JSR 
JSR 
JSR 
JSR 
JSR 
JMP 
LDAA 
STAA 
LDAA 
BNE 
LDAA 
BITA 
BEQ 
JMP 
LDX 
BEQ 
LDAA 
LDAB 
BNE 
ВТТА 
ВЕО 
ВТТА 
ВЕО 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BEQ 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 


EDI 
ВР516К 
пеша ВО 
7 
COI 
LD1 
101 
LD1 
LO2PT 
#1 
XPERT 
UTE 
ІО1ҮЕО 
DATA6 
#8 
TOSS 
ІО2РТ 
CHO TI 
17 
ПАТА6 
UT 
ТОП Ява 
#8 

TOT CI 
#080H 
ТО2РТ 
КОЛГЕ 
DATA6 
#080H 
ДОВЕЛ 
IOILF 
DATA6 
#080H 
18200 
TOILE 
BPS16K 
IOPI 
DATA6 
#080H 
IO2PT 
TO TTE 
DATA6 
#080H 
102٤ 
Rei 
DATA6 
#080H 
IO2PT 
ТОБЕ 
DATA6 
#080H 
IO2PT 
TOILE 
DATA6 
#080H 
TO PDT 
1 


LOAD FIFO W/6 BUF. CH. 


l6KBPS 


SO: 


MORE ЕІЕО WITH 21 BUF. CH. 


CHECK FIFO UNDERFLOW 


E TESTING FIFO "OIR 
T OUNDEREFLOW* * 
ОНЕСК FIFO PI ۶۶۶٤۷۷٣ 
OUTPUT 1 CH. TO FIFO 
CHECK Т.Р." EU 
۳0۳۳۷۶۰۳۰ 2 CH. ТО ЕТЕ») 
СНЕСК "Т. В. ": ваша 
OUTPUT 3 CH PT SE TE 
16KBPS: SERVICE l0 CHARS. 
CHECK "IR EET 
OUTPUT 4 CH- TOTFIFO 
CHECK ٦ 
OUTPUI SCH КТО ТЕО 
05+۹۰ 8:5:۶۳ 
OUTPUT о CH تال‎ ( 
СНЕСК а TL? 
OUTPUT 7 СН ۷ی۹۹‎ ۵ 
CHECK ИЕ ЕЕ УУ ЕТТ? 
OUTPUT 8 CH TO FIFO 


1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 


TOIYE 


10120 


LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 


DATA6 
#080H 
TO PDT 
TOILE 
DATA6 
#08 OH 
ТО2РТ 
РОТЕ 


CHECK ٣٤٦۶ 


OUTPUT SCH TO TIEO 
WTR: m 


CHECK FULL? 


ОСТРОВО ЕНТО FIFO 


ملد و لو بو باو عاو او جار او لاو ار جار جار جاو تا لد سای سای سا سای سار او او لو او او جاو اج و او ا ا او کار کا سار و کاو اج جار و جار سای SU. T TF eoe oce oce ce coe‏ جر ار ارہ بہار رن 


ж 
ж 


ж 


Ip. 


IO2A1 


ІО2А2 


1471 ІО2АЗ 


1472 سای سای سیل سیل برد مر بر بر را با ما ٭ا‎ deck deck dec se ck e se e eoe ck К Ж Ж К К ЖКХ К Ж К Ж Ж و او او کے او‎ К Q Ж к Ж Ж Ж Жо ж жок ож 


1473 
1474 


ж 


LDAA 
ANDA 
BEQ 
CLR 
JMP 
LDAA 
BEQ 
JMP 
STAA 
STAA 
STAA 
STAA 
LDX 
STX 
STAA 
STAA 
LDAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDX 
STX 
STX 
LDAA 
ANDA 
STAA 
STAA 
LDX 
CPX 
BNE 
CLR 
JMP 


PTONRX 
#2 
ТО2А1 
Р2ОЕЕ 
ІО2А 
P20EF 
102A2 
TOSET 
CHO T2 
НЕЕ ЕРТ! 
ХМТЕО2 
UTZ 

#0 
LGDPT2 
OUFG2 
ЕМРТУ2 
#2 
MSDO2 


FLBFG2 
MRFTA 
#2 
&ODFH 
MRFTA 
LATCH3 
76ط‎ 
PAlAD 
#0FDH 
РАТАО 
РТАТАО 
#5В0ЕЕ 
ІМРТ2 
OUTPT2 
ЗІСАСО 
#ОЕРН 
ЗІСАСО 
ҺАТСН1 
TXPNTR 
НІМРТ2 
ІО2АЗ 
SOEN 

1 


PORT #2 ON? 


PORT IS OFE 


RESET FIFO I/O #2 


CLEAR "DATA RDY PORT #2" 


CLR "SIGNAL ACO. I/O #2" 


2 INPUT SERVICE ROUTINE 


94 


1 4 9 
14 6 
1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
15025 
1504 
ESOS 
1506 
t507 
1508 
r509 
ШЕЛІ) 
PS 
1512 
27-3 
1514 
80 
1516 
097 
ISIS 
۳5 3 
1520 
۳5 1 
1 
1525 
1524 
20 5 
1526 
Шест 
1528 
1529 
1530 
1531 


10215 


کر 1925 


IO2LSA 


IO2LSB 


LDAA 
STAA 
LDAA 


S' TAA 
INX 
CPX 
BNE 
LDAA 
ANDA 
ORAA 
STAA 
STAA 
STAA 
INS 
INS 
JMP 
LDAA 
BEQ 
CPX 
BNE 
LDX 
BRA 
Cex 
BNE 
LDX 
STX 
LDX 
INX 
STX 
RIS 


#1 
XFER2 
02 
INPT2 
0,Х 


ООТРТ2 
ІО215Х 
МКЕТА 
ЎОРЕН 
#2 
MRFTA 
LATCH3 
OUFG2 


TOSET 

۱ و ط ظ 
IO2LSA‏ 
#EBUFF4‏ 
۲0211 
#SBUFF1‏ 
LOZLSE‏ 
#EBUFF2‏ 
10215 
#SBUFF2‏ 
INPT2‏ 

CHO TO 


CHET 


OBTAIN CHAR 

GET PUT PNTR 

PUT ال‎ 

INCR PUT PNTR 

TEST OVERFLOW 

BRANCH NO OVERFLOW 
x OVERFLOWS 
0+ ACK 

RESET FIFO 


SET OUFG FLAG 
*REMOVE RETURN 


ж 


16 КВЕ5 


TEST END OF INPUT 
NO 
GET INITIAL VALUE 


GET CHAR COUNT 
INCR COUNT 
PUT BACK 


* * * k * k * * k < ХХХ ХХХ ХХХ ХХХ ХХХ ХХХ ХА 


* 


*LOAD I/O #2 FIFO WITH 1 CHAR ROUTINE 


* 


TO2 CE 


230087 


IO2LFA 


ا1902 


LDX 
LDAA 
BITA 
BNE 
LDAA 
STAA 
INX 
LDAB 
BEQ 
CPX 
BNE 
LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDAA 
STAA 
LDAA 
BEQ 


"0,102 
RXINHB 
#2 
ТӘБЕТ 
OF 
пода 


BPS16 人 K 
IO2LFA 
#EBUFF4 
LOZLFB 
#SBUFF1 
. 5 
#EBUFF2 
IO2 LFB 
#SBUFF2 
OUTPT2 
#1 
AFER2 
FMSDO2 
ЛО2ГЕС 


WBR 
IS THE EXTEND TRANSMIT FLAG SET? WBR 
YES:RX NOT ALLOWED WBR 


OUTPUT СН TO I/O #2 FIFO 
ADJ. OUTPUT PNTR. 


16 KBPS 


TEST MISSING DO 


95 


1592 
1535 
1534 
1555 
1556 
Too 
1538 
1538 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
25 50 
T551 
1552 
15525 
1554 
1555 
1556 
2555 
1558 
1559 
1560 
1561 
1562 
1565 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
191 
1 72 
1573 
1574 
1575 
1576 
1:597 
1578 
1 9 
1580 
15851 
1582 
25065 
1584 
1:58 5 
1586 
1 
1588 


IR 


0270 


LDX 
DEX 
Ix 
BNE 
LDAA 
ANDA 
STAA 
STAA 
CLR 
LDX 
DEX 
SIX 
BNE 
INS 
INS 
JME 
RTS 


MDOCT2 


MDOCT2 
ТОЗЪЕС 
SIGACO 
#OFDH 

ЗІСАСО 
ГАТСНІ 
FMSDO2 
CHO TO 


CHET 
2:077 


LOZ TEL 


ADJUST CHAR COUNT 


REMOVE RETURN 


GO CHECK UNDERFLOW 


X ck e ok ke ck oce ce oce cede oce ode لج کو و کج و لو و کو لو لو و و اکر لو تلو کو کو کاو کو و کو مکو ملو کار تاو جلو کو کاو کو کا کو کک کک‎ eoe کو کج کج ج ج و‎ kk 


ж 


* LOAD FIFO I/O #2 WITH 3 BUF. CH. ROUTINE 


* 


LOZ 


LDX 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
INX 
INX 
INX 
STA 
LDX 
DEX 
DEX 
DEX 
STX 
TOURS 


OUTPT2 
DUX 
ТО2+2 
dex 
102-2 
20 
IO2+2 


0+00 ے2‎ 
СНСТ2 


CHO 


кжжжжжжжжжж ہی یی یی‎ ISO T ای ای ای ہی ہی ہی ای‎ S S ST T S. u S Su US. S AS Su ST Ts T ko ko ko ko ko 


ж 


کہ کج کو و و 


ІО2А 


ІО2АА 


TOZE 


BEGIN SERVICING I/O PORT #2 


LDAA 
BITA 
BEQ 
JMP 
LDAA 
BITA 
BNE 
JME 
ASLA 
BPL 
LDAA 
BNE 
LDAA 
BNE 
LDX 


PTONRX 
#020H 
ІО2АА 
кору 
рАТА1 
#2 
0026 
TOZY 


С 
ХМТЕО2 
тога 
ЕМРТУ2 
IO2CA 
CHCT2 


*ckock oko 


RX ОТЕУ 


R/T SELECTED: CHECK REY DON 


96 


1589 
1590 
JS OT 
1592 
393 
1594 
j 555 
1596 
23 77 
T598 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1696 
1607 
1608 
20 ше 
360 
36 
lolz 
1613 
1614 
TETS 
cmo 
617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1652 
1633 
1634 
1635 
1536 
7 
1638 
мезе 
1640 
1641 
1642 
1643 
1644 
1645 


IO2BA 
IO2BB 


TO2C 


IO2CA 


TOZD 


IO2DA 


ІО2Е 


ШО Е 


IO2FA 


ШОЗ ЕЕ 


LDAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
CER 
ANDA 
ORAA 
STAA 
STAA 
LDAA 
BEQ 
LDX 
STX 
ОХ 
ВКА 
LDX 
STX 
LDX 
SIX 
LDAA 
STAA 
STAA 


IO2BB 
TO? YD 
DATA6 
#4 
IO2BA 
XMTRQ2 
TO2D 
EMPTY2 
TO2E 
EMPTY2 
XMTRO2 
#0 
LGDPT2 
MRFTA 
#020H 
MRFTA 
LATCH3 
OUFG2 
TO2DA 
10217 
XFER2 
ROT 
DATA5 
#1 
1027 
037 
#1 
XMTRQ2 
GROUP2 
XFER2 
FLBFG2 
SIGACQ 
#020H 
#OFDH 
SIGACQ 
LATCH1 
MRFTA 
#2 

І АТСНЗ 
ІІІ? 
# OFDH 
# 02 OH 
MRFTA 
LATCH3 
BPS16K 
IO2FA 


#SBUFF1+6 


2 


7 7 ھ8 


ТО2ЕВ 


#SBUFF2+6 


INPT2 


#SBUFF2 


OUTPT2 
НОҒЕН 
0,Х 
Ш 


TEST: I/O FIFO UNDERFLOW 


BRANCH: NO UNDERFLOW 


GET HERE W/MULTPLE 
TX REQ PER FRAME 


SET 


"TA TACKI 


CHECK TP S INHIPIT 


** INIT ۶ٰ۶ ок 
**DATA TRANSMISS ION* * 


SELECT I/O INPUT MODE 
CLR "SIOR O Ti 


TOGGLE BIC ٠ ٣ 
CLR PIA B-SIDE 


SET “XMT ACR TO #2 


16KBPS 


STUFF 6 ELASTIC 
BUFFER CHARACTERS (CC) 


oF 


1646 
1647 
1648 
1649 
1650 
1651 
J652 
Lees 
1654 
1655 
1656 
1657 
1658 
1652 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1607 
1668 
1669 
1670 
1671 
2672 
1673 
1674 
1675 
1676 
16 77 
1678 
1679 
1630 
1651 
1682 
1683 
1684 
1655 
1686 
1687 
1688 
TOS 
1690 
1691 
1632 
16053 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
7702 


1026 


TO2GA 
TO2GB 


1 


ІО2НА 


ІО2НВ 


1 (2 ۳ 


тоок 


021 


TO2N2 


TO2NS 


TO2N4 


STAA 
STAA 
STAA 
STAA 
LDX 
STX 


LDAA 
BEQ 
LDX 
BRA 
LDX 
STX 
STX 
LDX 
STX 
LDAA 
ANDA 
STAA 
STAA 


LDAA 
ANDA 
BEQ 
JMP 
LDAB 
BEQ 
JMP 
LDAA 
BITA 
ВМЕ 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BNE 


LDAA 
BITA 
BNE 


JSR 
LDAA 


сиот 
TOSET 
BPSTOKR 
IO2GA 
#SBUFF1 
To 5 
#SBUFF2 
INPT2 
OUTPT2 
#0 

CHO TO 
SIGACQ 
#OFDH 
SIGACQ 
LATCH1 
ТОЗРТ 
DATAS5 
#1 
ІО2НА 
TO2Y ム 1 
PEBEG2Z 
ІО2НВ 
1020 
DATA6 
#4 

TOZI 
ІО2ХР 
20265 
DATA6 
#4 

1 
ІО2ХР 
225 
ھ0‎ 
54 
IO2M 
ІО2ХР 
TOTS 
DATA6 
#4 
10212 
ІО2ХР 
102155 
BPS16K 
TO2N3 
ІО2ХР 
DATA6 
#4 
TO2N4 
ІО2ХР 
1090215 
DATA6 


LONBPS 


CLR 


"SIGNAL ACQ. 


CHECK TX INA Pert 


TES TD 


LOAD 


LOAD 


LOAD 


LOAD 


۶ 1 6 بل‎ SR 
*I/O SERVICING* 


٣ھ‏ ۰0ء2 


“ 


“ 


STORE 


STORE 


STORE 


STORE 


CHAR 


CHAR 


CHAR 


CHAR 


ALLOW MORE* 


LOAD Є STORE 5 CHAR. 


98 


۱ ۸8 пай 


1703 
1704 
1705 
1706 
7 
1708 
1709 
00 
TILL 
1712 
203 
1714 
EUIS 
475 
ШЕ 17 
1715 
430۳9 
00 
7 
27122 
17723 
1724 
ДЭ 
1725 
1727 
1728 
1729 
T730 
1 
17952 
us 
1734 
1735 
1736 
2001 
1755 
2739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
150 
1751 
1752 
1755 
1754 
1755 
1756 
77 
1758 
1759 


0 5 


ІО2М6 


ION 


ІО2М8 


ІО2М9 


0س 0 


таго 


IO2P 


IO2XP 


TOZO 
TOZY 


#4 
ІО2М5 
ІО2ХР 
IO2LS 
DATA6 
#4 
TO2N6 
ІО2ХР 
10215 
DATA6 
#4 
TO2N7 
IO2XP 
IO2LS 
DATA6 
#4 
TO2N8 
TO2XP 
IO2LS 
DATA6 
#4 
ІО2М9 
IO2XP 
TO2LS 
DATA6 
#4 
IO2NIO 
IO2XP 
IO2LS 
IO2XP 
DATA6 
#4 
IO2XP 
FLBFG2 
PA1AD 
#2 
PA1AD 
PTA1AD 
TO2T 
EMPTY2 
p) 2556) 
INPT2 
LGDPT2 
#1 
EMPTY2 
IO3PT 
XMTRO2 
1 (2 ۷ 5 
МЕЕТА 
#ОРЕН 
МРЕТА 
LATCH3 
XMTRO2 
#OFFH 
EMPTY2 
PA1AD 
#2 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


SET 


& STORE 


& STORE 


& STORE 6 


Е ӘТГОКЕ 7 


& STORE 8 


& STORE 9 


10 


00 


СНАК. 


СНАК. 


СНАК. 


СНАК. 


СНАК. 


СНАЕ. 


me 


"DATA RDY PORT #2" 


**TESTSPESSBINPSS 


**LAST GOOD DATA PNTR** 


DO SETUP 


CLR 


"ТХ АСК" 


FIRST TIME [| 


ТХ КЕО - 


FALSE 


99 


1760 
1761 
1:162 
1765 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
Tq 
272 
1773 
1774 
17 75 
1776 
23 
1778 
T779 
1780 
1 751 
1782 
1783 
1784 
1785 
1786 
1787 
78 5 
1789 
1790 
1791 
1797 
1099 
1794 
1795 
1796 
77 
1 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1 9 1 
TE L2 
1813 
1814 
1815 
1816 


10225 
TOZYB 


ІО2ҮА1 


EO2YE 


ПОЕ 


TO2 XD 


TO2 YE 


BNE 

STAA 
STAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
STAA 
STAA 


JMP 
LDAA 
BNE 


CLRA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
CLR 

LDAA 
STAA 
STAA 


LDAA 
BEQ 

STAA 
LDAA 
CMPA 
BGE 

JMP 

CER 

STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 


TOTA 
GHerZ 
GHETZ+1 
EMPTY2 


NO DATA: ABORT INPUT 


FLBFG2 
MRFTA 
#2 
MRFTA 
LATCH3 
آ7‎ 
TOZD 
EMPTY2 
IO2YA 
TOZD 


XMTRQ2 
EMPTY2 
РАТАО 
#0FDH 
PIAIAD 
PA1AD 
MRFTA 
ва 
НЕОГЕН 
МЕЕТА 
LATCH3 
MRFTA **INZI ۰ I/O PORT** 
#2 **TO CUTPUT** 
MRFTA **RX BURST DATA** 
LATCH3 RESET I/O #2 FIFO 
ЗІСАСО 
#ODFH 
ЗІСАСО 
LATCH1 
FMSDO2 
# 2 
MSDO2 
FLBFG2 
1026 
FLBFG2 
ІО2УЕ 
ХЕЕЕ2 
СНСТ2-1 
#10 
ТО2ҮЕ 
ТОЗРТ 
FLBFG2 
Up 
SIGACQ 
ВООЕН 
ЗІСАСО 
LATCH1 
MRFTA 
#OFDH 
MRFTA 
LATCH3 


CLEAR "DATA RDY PORT #2" 


RESET 1/0 #2 FIFO 
CLR TX ACK I/O #2 


SELECT I/O OUTPUT MODE 


RCV ELASTIC BUFFER FULL? 


SET OUTPUT MODE 


COR REST ЕШ © Fire 


100 


1817 
T818 
1819 
1820 
1821 
T822 
T823 
1824 
T1825 
T826 
1827 
1828 
1929 
тезо 
08٦ 
2932 
1833 
1834 
2385 
1836 
1557 
1838 
T839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1650 
Tes 
18252 
3553 
1854 
t855 
1856 
T257 
1858 
9 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1565 
1869 
1870 
2738 ٦٦ 
Tez 
0 


IO2YEO 
TO2YEL 


IO2 YE 


ТО2ҮҒА 


OG 


TOIT 


گ802 


0 


KOZYN 


1702٤ 0ا‎ 


TO2YM 


102717 


JSR 
JSR 
LDAA 
BEQ 
JSR 
JSR 
JSR 
JSR 
JSR 
JMP 
LDAA 
STAA 
LDAA 
BNE 
LDAA 
BITA 
BEQ 
JMP 
LDX 
BEQ 
LDAA 
LDAB 
BNE 
BITA 
BEQ 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BEQ 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
ВЕО 
JSR 
LDAA 
PITA 
ВЕО 


102 
PD? 
BPS16K 
IO2YEO 
LD2 
LD2 
LD2 
LD2 
LD2 
ТОЗРТ 
7 
XFER2 
UT2 
IO2YEO 
DATA6 
#4 

00802 1 
ТОЗРТ 
CHCT2 
ТО2ҮЕ1 
DATA6 
Wie 
ІО2ҮҒА 
#4 
I02YC1 
#040H 
ТОЗРТ 
IO2LF 
DATA6 
#040H 
ТОЗРТ 
IO2LF 
DATA6 
#040H 
ТОЗРТ 
IO2LF 
BPS16K 
ТОЗРТ 
DATA6 
#040H 
ТОЗРТ 
IO2LF 
DATA6 
#040H 
ТОЗЕТ 
IO2LF 
ПАТА6 
#040H 
ТОЗРТ 
IO2LF 
DATA6 
#040H 
ТОЗРТ 
IO2LF 
DATA6 
#040н 
ТОЗРТ 


LOAD FIFO W/6 BUF. CH. 


16 KBPS 50: 


LOAD FIFO W/21 BUF. CH. 


CHECK FIFO UNDERFLOW 


BY TESTINGSRIEO. OR. 

* *UNDERFLOW* * 
CHECK Е тЕО анек ٰ پ٤۹‎ ۷۰ 

OUTPUT TEC ОВЕ 
CHECK +57 

OUTPUT 2 CH. TOTETFO 
CHECK TIR UI 

00۲۲۷۷٣٣ ن‎ 

16 KBPS: SERVICE ۰0٦٣ 
CHECK  :+ؤف+ف-+-صب++‎ Це ые 

OUTPUT ۳ى‎ 
CHECK ТИВОК И ЕСЕ 

OUTEUT SS GH ron ае 
CHE C PS pp n ЕГО 

OUTPUT کت‎ FO FIFO 
CHECK Sake Е ЕО 2 

0ا٦‎ ۶۱ ۰۰۰۰۰۰۰۷۷۷۰۰۶۳ 
CHECK 7 


101 


1874 
1875 
1876 
708 7 
1878 
15679 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
8 
1888 
1599 
1890 
1٦1 
1892 
1893 
1894 
1895 
T396 
1897 
1898 
1893 
1900 
1501 
1902 
19035 
1904 
1905 
1906 
T907 
1908 
T909 
1910 
TIEL 
1912 
1915 
1914 
1915 
1916 
1 / 
19108 
1919 
1920 
3 7 
1922 
T923 
1924 
1925 
1926 
T927 
1928 


02 ٤ 


ط02 


10230 


JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 


162 
DATA6 
#040H 
LOSET 
IO2LF 
DATA6 
#040H 
ТОЗРТ 
5921 


OUTPUT 8 CH: TO EIRO 
CHECK "Tog c ۷٣٦٣ 
OUTPUT eo Chee for ir) 
CHECK U КЕЛ 7 
کت لا کل ظ نا‎ TO FIFO 


ХХ Хы 3 T T, S. SG S. T S. S. S z T S S S: S S T 1 S c. S T< ss sss ss sxs s‏ سار ار جر مار مار سز جر مار از ار ان 


* 
* 
* 


ТОЗРТ 


ТОЗАЇ 


ІОЗА2 


ІОЗАЗ 


LDAA 
ANDA 
BEQ 
CER 
JMP 
LDAA 
BEQ 
JMP 
STAA 
STAA 
STAA 
STAA 
LOX 
SIX 
STAA 
STAA 
LDAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDX 
STX 
STX 
LDAA 
ANDA 
STAA 
STAA 
LDX 
CPX 
BNE 
CLR 
JMP 


PTONRX 
zd 
ТОЗАТ 
РЗОЕЕ 
ТОЗА 
ЕЗОВЕ 
ІОЗА2 
ТО4РТ 
SHOTS 
HOST 
XMTRO3 
Drs 

#0 
LGDPT3 
ОПЕСЗ 
ЕМРТУЗ 
#2 
М5003 


FLBFG3 
MRFTA 
#4 
ЧОВЕН 
МЕЕТА 
LATCH3 
EOS RAE, 
РАТАО 
#ОЕВН 
РА1Ар 
РТАТАО 
#SBUFF3 
INPT3 
QUTPT3 
ЗІСАСО 
#OFBH 
SIGACQ 
I DORT 
TXPNTR 
#INPT3 
ІОЗАЗ 
SOEN 
ІО4РТ 


PORT #3 ON? 


PORT ТБ ОБЕ 


РА 


RESET FIFO I/O #3 
CLR XMT ACK I/O #3 


CLEAR "DATA RDY PORT #3" 


CLR “SIGNAL 7 7٤٣ 


لہ لو ل علو علو ملد хх ХХ КТК ХХХ ХХХ‏ 1929 


1930 


ж 


102 


2309297 
1932 
1933 
1934 
r935 
T236 
1937 
T938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1353 
1954 
1955 
1956 
1957 
1555 
1959 
1960 
2961 
1962 
1963 
1964 
1965 
T266 
1967 
1968 
1969 
гэто 
7٦7 
322 
1973 
1974 
1975 
2976 
0 7 
L278 
1979 
1980 
1551 
1952 
1983 
1984 
2985 
1986 
1957 


* INPUT SERVICE SUBROUTINE 


* 


TOSES 


IO3LSX 


IO3LSA 


EO3LSB 


LDAA 
STAA 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDAA 
ANDA 
ORAA 
STAA 
STAA 
STAA 
INS 
ІМ5 
УМР 
LDAA 
BEQ 
CPX 
BNE 
LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
RES 


Вт 
XFER3 
тоз 
INPT3 
0 


ООТРТЗ 
10312 
МЕЕТА 
ЕОВЕН 
#4 
МЕЕТА 
LATCH3 
OUFG3 


ТО4РТ 
BPS16K 
IO3LSA 
#EBUFF4 
IO3LSB 
ЁЗВОЕЕІ 
IO3LSB 
#EBUFF3 
TO3LSB 
#SBUFF3 
INPT3 
CHCT3 


CHO T, 


OBTAIN CHAR 

GET PUTES 

PUT TT 

INCR PUT PNTR 

TEST OVERFLOW 
BRANCH NO OVERFLOW 
**OVEPREDONW* < 

CLR XMT ACK I/O #3 
RESET FIFO I/O #3 


SET OUFG FLAG 
*REMOVE RETURN 


* 


16 KBPS 


TEST END OF INPUT 
NO 
GET INITIAL VALUE 


GET CHAR. COUNT 
INCR COUNT 
PUT BACK 


хх KEKE KKK KKK KEKE KEKE kk kk kk kk Kk kk x x x 


ж 


*LOAD I/O #3 FIFO WITH 1 CHAR. 


ж 


IO3LE 


TO3LFI 


IO3LFA 


ТОЗБЕВ 


LDX 
LDAA 
BITA 
BNE 
LDAA 
STAA 
INX 
LDAB 
BEQ 
СЕХ 
ВМЕ 
LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDAA 
STAA 
LDAA 


OUTPT3 
RXINHB 
#4 
۱۳۵ ۱ 
OX 
103-2 


ВР516К 
IO3LFA 
#EBUFF4 
ТОЗБЕВ 
#SBUFF1 
ТОЗБЕВ 
#ЕВОЕЕЗ 
IOSLUFB 
#SBUFF3 
OUTES 
#1 
XFER3 
FMSDO3 


ROUTINE 


WBR 
IS THE EXTEND TRANSMIT FLAG SET? WBR 
YES:RX NOT ALLOWED WBR 


OUTPUT CH ТОИ З FIFO 
ADJ. OUTPUT PNTR. 


16KBPS 


TEST MISSING DO 


1988 
1989 
1990 
T291 
1992 
1993 
1994 
1595 
1 
1957 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
21 
2 EA 
2013 
2014 
2015 
205 
2017 
2 
гише 
2020 
ZO 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2055 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 


ВЕО 
LDX 
DEX 
STX 
BNE 
LDAA 
ANDA 
STAA 
STAA 
CLR 
LDX 
DEX 
STX 
BNE 
INS 
INS 
JMP 
IOSDLEDSRIS 


TOSLEG 


ххх ы ы КК ХХХ ХХХ ХХХ ЖК 


ж 


۳9 ۰ 
MDOCT 3 


MDOGT3 
0 
SIGACQ 
۶0 ۲17 

ЗІСАСО 
LATCH1 
FMSDO3 
CRONS 


CHCTS 
IOSBED 
REMOVE RETURN 


TOEL 


ADJ CHAR. COUNT 


GO CHECK UNDERFLOW 


*LOAD FIFO I/O #3 WITH 3 BUF. CH. ROUTINE 


* 


LD3 LDX 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
INX 
INX 
INX 
STA 
LDX 
DEX 
DEX 
DEX 
STA 
RTS 


ххх جلو جاو ل ملو جلو جل جلو جلو جلو جل جل مد مد جلو‎ ж +) К Ж К Ж Ж Ж Ж Ж ЖЖ Ж جاو جار سارہ او جاو جاو ملو جلو جلو‎ Ж Ж Ж Ж Ж ЖЖ Ж Ж Ж 


ж 
ххх 


ж 


ІОЗА LDAA 
BITA 
ВЕО 
УМР 
LDAA 
BITA 
BNE 
UMP 
ASLA 
BPL 
LDAA 
BNE 
LDAA 
BNE 


ТОЗАА 


TOSE 


OUTPT3 
DUUM 
10342 
Tox 
10342 
22045 
TO3+2 


(600 3 
CHOT3 


снетз 


BEGIN SERVICING I/O PORT #3 


PTONRX 
#040H 
ТОЗАА 
ІОЗҮ 
DATAT 
#4 
тозв 
IOSY 


RX ONLY? 


TO35C 
ХМТЕОЗ 
IOSC 
ЕМРТҮЗ 
ТОЗСА 


104 


жжжжж 


2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
2053 
2054 
2055 
2056 
2037 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 
2972 
2073 
2074 
2075 
207/6 
2977 
2078 
2079 
2080 
2081 
2082 
2083 
2084 
2085 
2086 
2087 
2088 
2089 
2090 
2 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
2109 
2101: 


ТОЗВА 
ТОЗВЕ 


BOSC 


TOSCA 


TOL 


ТОЗПА 


LOSE 


BOSE 


IO3FA 


ТОЗЕВ 


LDAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
CER 
ANDA 
ORAA 
STAA 
STAA 
LDAA 
BEQ 
LDX 
STX 
LDX 
BRA 
LDX 
STX 
LDX 
STX 
LDAA 
STAA 


CHCT3 
IO3BB 
IOSYD 
DATA6 
#2 
ТОЗВА 
XMTRO3 
IO3D 
EMPTY3 
ТОЗЕ 
ЕМРТУЗ 
ХМТЕОЗ 
#0 
ТСОРТЗ 
MRFTA 
#040H 
MRFTA 
LATCH3 
OUFG3 
ТОЗПА 
TOSH 
XFER3 
IOAPT 
DATAS 
81 
ТОЗЕ 
ТО4РТ 
НШІ ** INIT FOR PORT #3** 
XMTRO3 **DATA TRANSMISSION** 
GROUP3 
XFER3 
FLBFG3 
SIGACQ 
#040H 
#ОЕВН 
STGACO 
LATCH1 
MRFTA 
#4 TOGGLE FIFO'S RESET 
LATCH3 
ІО3-2 
#ОЕВН 
#040Н 
MRFTA 
LATCH3 
BPS16K 
IO3FA 
#SBUFF1+6 
INPT3 
#SBUFFL 
ТОЗЕВ 
#SBUFF3+6 
INPT3 
#SBUFF3 
OUTPT3 
#OFFH 

ох 


R/T SELECTED: CHECK RCV DON 


TEST: I/O FIFO UNDERFLOW 


BRANCH: NO UNDERFLOW 


GET HERE W/MULTIPLE 
TX REQ PER FRAME 


Seley ie ACK 


CHECK T> 7٤7 


SET I/O INPUT MODE 
CLR "SIG ACO СЕН 


CLR PIA-B SIDE 


SET MACK I/O 73 


l6KBPS 


STUFF 6 ELASTIC 


BUFFER CHARACTERS (CC) 


2102 
2103 
2104 
2105 
2106 
2 
2108 
و‎ 9 
2110 
2111 
2 dq» 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
1 1 
2122 
2125 
2124 
2125 
2126 
21:27 
2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
ص2‎ 
2152 
E 
2154 
2155 
2 06 
20157 
2158 


IO3G 


IO3GA 
IO3GB 


TOSH 


ТОЗНА 


LOSHE 


TOST 


TOSK 


IO3M 


FOSNZ 


IO3N3 


IO3N4 


STAA 
STAA 
STAA 
STAA 
STAA 
LDX 

STX 


LDAA 
BEQ 
LDX 
BRA 
LDX 
STX 
Six 
LDX 
STX 
LDAA 
ANDA 
STAA 
STAA 


LDAA 
ANDA 
BEQ 
JMP 
LDAB 
BEQ 
JMP 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
БЕТА 
ВКЕ 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BNE 


LDAA 
BITA 
BNE 


JSR 


GEHOGTS' 
1047 
8ت 2ت‎ 
ТОЗСА 
#SBUFF1 
IO3GB 
#SBUFF3 
ІМРТЗ 
911 З 
#0 
CHCT3 
5ІСАСО 
+ОЕВН 
SIGACQ 
LATCH1 
LO4PT 
DATAS 
#1 
ТОЗНА 
TOSYAL 
ЕШЕЕСЗ 
ІОЗНВ 
10930 
DATA6 
#2 

TOST 
IO3XP 
TO SUIS 
DATA6 
#2 
TOS K 
ТОЗХР 
TOSS 
DATA6 
#2 
ІОЗМ 
ТОЗХР 
LOSES 
DATA6 
#2 
IO3N2 
IOSXP 
IO3LS 
ВР516К 
TO SNS 
ТОЗХР 
DATA6 
#2 
IO3N4 
ТОЗХР 
Тез 65 


16KBPS 


CLR 


"SIGNAL ACQ. 


CHECK 1+ +7 


TEST 


LOAD 


LOAD 


LOAD 


LOAD 


* 777787” 
*I/O SERVICING* 


FIFO ВО 


& STORE 


& STORE 2 


& STORE 3 


& STORE 4 


CHAR 


CHAR 


CHAR 


CHAR 


ALLOW MORE* 


LOAD & STORE 5 CHAR. 
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I/O #3" 


2152 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
و وا‎ 
2170 
2171 
2172 
2173 
2174 
217 5 
276 
2177 
2 78 
ES 
2180 
2181 
2102 
2183 
2184 
2185 
2 1۵ 6 
сы? 
2188 
2189 
2 1590 
2191 
2192 
2 ЭЗ 
2194 
2195 
2136 
2 p97 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
29009 
2210 
zn 
2212 
2213 
2214 
2215 


TO3N5 


IO3N6 


0037 


IO3N8 


IO3N9 


IO3N10 


IO3O 


TOSE 


ТОЗХР 


ТОЗХО 
LOY 


DATA6 
#2 
TO3N5 
ТОЗХР 
IO3LS 
DATA6 
ue 
IO3N6 
IO3XP 
IO3LS 
DATA6 
#2 
TO3N7 
ТОЗХР 
10315 
DATA6 
#2 
TO3N8 
ТОЗХР 
IO3LS 
DATA6 
#2 
TO3N9 
ТОЗХР 
IO3LS 
DATA6 
#2 
TO3N10 
ТОЗХР 
IO3LS 
IO3XP 
DATA6 
#2 
ТОЗХР 
FLBFG3 
PA1AD 
#4 
PA1AD 
PTA1AD 
ІОЗІ 
ЕМРТҮЗ 
TO3XO 
ІМРТЗ 
ТСОРТЗ 
ET 
EMPTY3 
IOAPT 
XMTRQ3 
IO3YB 
MRFTA 
НОВЕН 
МВЕТА 
LATCH3 
XMTRO3 
ВОЕЕН 
ЕМРТҮЗ 
PA1AD 


LOAD 


& STORE 6 CHAR. 


LOD & STORE 7 CHAR. 


LOAD 


LOAD 


LOAD 


LOAD 


SET 


& STORE 8 CHAR. 


& STORE 


9 CHAR. 


& STORE 


10 CHAR. 


е STORE LCT 


"DATA RDY PORT #3" 


* TEST ۰ 


**LAST GOOD DATA PNTR** 


DO SETUP 


CLR 


ITX ACK 


PIRS TIME THAT 


UO DEDE 


FALSE 
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2216 
227 
2218 
2 2.3 
2220 
poo 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2281 
2222 
2233 
2234 
2235 
2236 
2257 
2258 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
2254 
2255 
2256 
2257 
2258 
2259 
2260 
22m 
2 
2263 
2264 
2265 
2256 
2267 
2268 
2269 
2270 
2271 
22 72 


ТОЗУА 
TOYE 


IO3YA1 


ئ73 


nes ۲ 


Ios v 


2 


АКРА 
ВКЕ 

STAA 
STAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
STAA 
STAA 


JMP 
LDAA 
BNE 


CLRA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
CLR 

LDAA 
STAA 
STAA 


LDAA 
BEQ 
STAA 
LDAA 
CMPA 
BGE 


CLR 

STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ANDA 
STAA 


#4 
IOSYA 
603 
HG و‎ 1 
ЕМРТУЗ 


FLBFG3 
MRFTA 
#4 
МКЕТА 
LATCH3 
ТО4РТ 
res) 
EMPTY3 
TOSYA 
TOS 0 


XMTRQ3 
EMPTY3 
PA1AD 
#OFBH 
РТАТАО 
PA1AD 
MRFTA 
#4 
НОВЕН 
МЕЕТА 
LATCH3 
MRFTA 
#4 
MRFTA 
LATCH3 
ЗІСАСО 
#OBFH 
STGACO 
АЕН 
FMSDO3 
#2 
MSDO3 
FLBFG3 
IO3G 
FLBFG3 
IO3YF 
XFER3 
CHCT341 
#10 
ТОЗҮЕ 
ТО4РТ 
FLBFG3 
UTS 
SIGACQ 
#OBFH 
SIGACQ 
ПАТЕНТ 
MRFTA 
#OFBH 
MRFTA 


NO DATA: ABORT INPUT 


CLEAR "DATA RDY PORT #3" 


RESET I/O #1 FIFO 
CLR Te ACK 170 741 


** INIT I/O PORT** 
バナ TO UBI EDITORS 

そ ささ RR BURS 
RESET I/O #3 FIFO 


SELECT I/O OUTPUT MODE 


RCV BUASTIC BUFFER FULL? 


SEI OUTPUT MODE 


CLR RESET ON I/O FIFO 
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2273 
2274 
225 
2216 
22 77 
2278 
22 19 
2280 
2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
22 98 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
ll 
2342 
2313 
2314 
2315 
2316 
2517 
Dd 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2385 
2327 
2328 
23529 


ТОЗУЕО 
ШӘЗҮЕ1 


و ۳ 


ІОЗҮҒА 


IO3YG 


TOSYH 


L НЕ 


Os yd 


ТОЗУК 


1۳3 


ІОЗҮМ 


IO3YN 


STAA 
JSR 
JSR 
LDAA 
BEQ 
JSR 
JSR 
JSR 
JSR 
USR 
JME 
LDAA 
STAA 
LDAA 
BNE 
LDAA 
BITA 
BEQ 
JMP 
LDX 
BEQ 
LDAA 
LDAB 
BNE 
BITA 
BEQ 
BITA 
BEQ 
JSR 
LDAA 
ВІТА 
ВЕО 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BEQ 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
ВЕО 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
ВЕО 
JSR 
LDAA 
BITA 


LATCH3 
LD3 
LD3 
BPS16K 
IO3YEO 
LD3 
LD3 
LD3 
LD3 
LD3 
IO4PT 
#1 
XFER3 
UT3 
IO3YEO 
DATA6 
#2 

тоз ст 
TO4 PT 
CHCT3 
IO3YE1 
DATA6 
UT3 
TO3YFA 
#2 
TOC 
#0 20H 
ІО4РТ 
IO3LF 
DATA6 
#020H 
ІО4РТ 
IO3LF 
DATA6 
#020H 
IO4PT 
IO3LF 
ВР516К 
ТО4РТ 
DATA6 
#020H 
ТО4РТ 
IO3LF 
DATA6 
#020H 
TO4 PT 
TO3LF 
DATA6 
#020H 
IO4PT 
IO3LF 
DATA6 
#020H 
ТО4РТ 
IO3LF 
DATA6 
#020H 


LOAD FIFO W/6 BUF. CH. 


LOAD FIFO W/21 BUF. CH. 


CHECK FIFO UNDERFLOW 


BY TESTINGCTEITFOT OTR И 
۶ ))ٰ ۶٣٣٦ 
CHECK 7 1 ٦ 


OUTPUT ۷۷ى‎ ( 


СНЕСК 


"EOR 


ie -- 2 


OUTPUT 2 CH. 6 ۵ 


CHECK 


ІСКЕ 


ЕО Do 


OUTPUT 3 CR: ТОШЕГЕО 


16 KBPS: 


CHECK 


OUTPUT 


CHECK 


OUTRUN 


CHECK 


OUTPUT 


CHECK 


OUTPUT 


CHECK 


SERVICE 10 
IRE DSL 
ھن‎ TO FIFO 
ЕЕ ЕЕ 
Блан TO ۳ 
ETR 2 
59 2۳ فا‎ 1۵ 
IES БОЛЫЫ 2 
TECH ETOT FIFO 
7م‎ 8: 7 
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CHARS: 


2330 
و 2 
2332 
2393 
2334 
2335 
2356 
2399 
2335 
2339 
2340 
2341 
2342 
2343 
2344 
2585 
2346 
2347 
2348 
2349 
2350 
23951 
2552 
2353 
2354 
2555 
2356 
2357 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
3 3 2 
2371 
2372 
2313 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2583 
2384 
2385 


(950 


LOS Te 


ваза 


ВЕО 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 


ТО4РТ 
IOLE 
DATA6 
8020Н 
IO4PT 
IOS CE 
DATA6 
8020Н 
IO4PT 
аса 


ШЕР CH. ТО FIFO 
CeCe tek. = PULL? 

ОЕ ЕБЕЛГЕ О ОН TO FIFO 
۳۳۳ (۲ + + +72 

۷ ЛО ОНО ТО Pike 


хх ХХ Ж Ж к Ж Ж Хо Ж Ж ж Ж ж ж Ж Ж Ж Ж Хо Ж ж ж Ж Ж Ж ж Ж ж Ж ж ж ж ох Ж Ж Ж Ж Ж Ж Хо Ж Хо Хо хо Хх ж ж Хх Ж Ж Ж Ж ж Ж Ж ж 


ж 
ж 


ж 


TO4 PT 


ІО4А1 


104А2 


IO4A3 


LDAA 
ANDA 
ВЕО 
CLR 


LDAA 
BEQ 
JMP 
STAA 
STAA 
STAA 
STAA 
LDX 
STX 
STAA 
STAA 
LDAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDX 
STA 
STX 
LDAA 
ANDA 
STAA 
STAA 
LOX 
CPX 
BNE 
CER 
JMP 


PTONRX 
#8 
IO4A1 
P4OFF 
IO4A 
PAOFF 
TO4A2 
ВЕРУ 
снста 
снста+1 
XMTRQ4 
UT4 

#0 
LGDPT4 
OUFG4 
EMPTY4 
#2 
MSDO4 


FLBFG4 
MRFTA 
#8 
ВО7ЕН 
МКЕТА 
LATCH3 
PAOFF 
PA1AD 
#OF7H 
PAlAD 
PIAIAD 
#SBUFF4 
INPT4 
OUTPT4 
SIGACQ 
#OF7H 
SIGACQ 
ҺАТСН1 
ТХРМТЕ 
#INPT4 
IO4A3 
SOEN 
BSERV 


PORT £4 ON? 


PORT ITS OEE 


RESET FIFO І/О #4 
СІК AMT ACK 


CLEAR "DATA RDY PORT #4" 


CLR "SIGNAL ACO. I/O #4" 


2386 ХххХхХхХххХхХхХХХХХХХХХХХХЕХХХХХХХЕХХЕХХХЕХХХЕХХЕХХХХЕХХХХХХХЖХЭХЖ 
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2397 
2 389 
Dogg 
2390 
2391 
2592 
2293 
2394 
2595 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2438 
газа 
2440 
2441 
2442 
2443 


E INPUT SERVICE SUBROUTINE 


* 


IO4LS 


IO4LSX 


IO4LSA 


IO4LSB 


LDAA 
STAA 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDAA 
ANDA 
ORAA 
STAA 
STAA 
STAA 
INS 
INS 
JMP 
LDAA 
ВЕО 
СРХ 
ВМЕ 
LDX 
BRA 
CPX 
BNE 
LDX 
STX 
LDX 
ІМХ 
STX 
RIS 


#1 
XFER4 
TO4 
TNPT4 
US 


OUTPT4 
IO4LSX 
MRFTA 
#07FH 
#8 
МЕЕТА 
LATCH3 
OUFG4 


BSERV 
BPS16K 
IO4LSA 
#EBUFF4 
IO4LSB 
#SBUFF1 
TO4LSB 
#EBUFF4 
IO4LSB 
#SBUFF4 
INPT4 
CHCT4 


CHCT4 


OBTAIN CHAR 
GET PUT PNTR 
PUT TIT 
INCR PUT PNTR 
TEST OVERFLOW 
BRANCH NO OVERFLOW 
**OVERFLOW** 
CDR Ack 
RESET FIFO 


SET OUFG FLAG 
*REMOVE RETURN 


ж 


16 КВР5 


TEST END OF INPUT 
NO 
GET INITIAL VALUE 


GET CHAR COUNT 
ТЫСЫ COUNT 
PUT BACK 


ма. 


ХХХХХХХХХХХХЖ‏ باو او او او تاو تاو تاو او او او تاو و و او او او او و او او او تاو تاو تار و او او او جاو او باو او او تاو تاو نار تاو او نو ناو تار تار تار ار ر و 


ж 


*LOAD I/O #4 FIFO WITH 1 CHAR. ROUTINE 


* 


IOALF 


IO4LF1 


IO4LFA 


IO4LFB 


LDX 
LDAA 
BITA 
BNE 
LDAA 
STAA 
INX 
LDAB 
BEQ 
CPX 
BNE 
LOX 
BRA 
CPX 
BNE 
LDX 
STX 
LDAA 
STAA 


OUTPT4 
RXINHB 
#8 
IO4LF1 
0, Xx 
IO4+2 


BPS16K 
IO4LFA 
#EBUFF4 
IO4LFB 
#SBUFF1 
IO4LFB 
#EBUFF4 
IO4LFB 
#SBUFF4 
OUTPT4 
#1 
XFER4 


WBR 
IS THE EXTEND TRANSMIT FLAG SET? WBR 
YES:RX NOT ALLOWED WBR 


OUTPUT CH. TO I/O #4 FIFO 
ADJ. OUTPUT PNTR. 


16KBPS 
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2444 
2445 
2446 
2447 
2448 
2449 
2450 
2451 
2452 
2453 
2454 
2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2487 
2488 
2489 
2490 
2491 
2492 
2493 
2494 
2495 
2496 
2497 
2498 
2499 
2500 


IO4LFC 


IOALFD 


LDAA 
ВЕО 
LDX 
DEX 
STX 
BNE 
LDAA 
ANDA 
STAA 
STAA 
CLR 
LDX 
DEX 
STA 
BNE 
INS 
INS 
JUMP 
RTS 


FMSDO4 
IOALFC 
MDOCT4 


MDOCT4 
IO4LFC 
SIGACQ 
ЕОЕ?Н 

SIGACQ 
LATCH1 
FMSDO4 
CHCT4 


CHCT4 
IO4LFD 


ІО4УЕ1 


TEST MISSING DO 


ADJUST CHR COUNT 


REMOVE RETURN 


GO CHECK UNDERFLOW 


ххх ХХ ХХХ ХХХ XK 


大 


*LOAD FIFO I/O #4 WITH 3 BUF. CH. ROUTINE 


ж 


104 


LDX 
LDAA 
STAA 
LDAA 
STAA 
LDAA 
STAA 
ІМХ 
ІМХ 
ІМХ 
STX 
LDX 
DEX 
DEX 
DEX 
STX 
RTS 


OUTPT4 
0,Х 
104+2 
J, X 
104+2 
278 
104+2 


ОПТРТ4 
CHCT4 


CHCT4 


* * k k k k жк жк ХХХ XK 


ж 


ххххх 


ТО4А 


ТО4АА 


IO4B 


BEGIN SERVICING I/O PORT #4 


LDAA 
BITA 
BEQ 
JMP 
LDAA 
BITA 
BNE 
JMP 
ASLA 
BPL 
LDAA 
BNE 
LDAA 


PTONRX 
#080H 
ТО4АА 
TO4Y 
0۸1 
#8 
TO4B 
TO4Y 


TO4C 
XMTRO4 
IO4C 
EMPTY4 


Ж Ж Ж ж Ж 


RX ONLY? 


2 50021 
2502 
2303 
2504 
2505 
2506 
2 
2506 
29099 
ВЕТО 
2511 
DELIA 
2513 
2514 
2 5 
2516 
2517 
2518 
2 ۹ھ‎ 
2520 
2521 
25202 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
253. 
2552 
2535 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 
2557 


IO4BA 
IO4BB 


TO4C 


IO4CA 


IO4D 


IO4DA 


IO4E 


IO4F 


IO4FA 


IO4FB 


LDAA 
STAA 
STAA 
STAA 
STAA 
LDAA 
ОКАА 
АКОА 
5ТАА 
STAA 
LDAA 
ORAA 
STAA 
CLR 
ANDA 
ORAA 
STAA 
STAA 
LDAA 
BEQ 
LDX 
STA 
LDX 
BRA 
LDX 
رگ‎ 
LDX 
STX 
LDAA 


1 (4 
CHCT4 
то4вв 
TO4 YD 
DATA6 
#1 
ТО4ВА 
XMTRO4 
TO4D 
EMPTY4 
ТО4Е 
EMPTY4 
XMTRO4 
#0 
LGDPT4 
MRFTA 
#080H 
MRFTA 
LATCH3 
OUFG4 
TO4DA 
ІОАН 
XFER4 
BSERV 
DATAS 
#1 
IO4F 
BSERV 
#1 
XMTRO4 
GROUP4 
XFER4 
FLBFG4 
SIGACQ 
#080H 
ROF7H 
SIGACQ 
LATCH1 
MRFTA 
#8 
LATCH3 
104+2 
#ОЕ7Н 
#080H 
MRFTA 
LATCH3 
BPS16K 
IO4FA 


#SBUFF1+6 


INPT4 


#SBUFF1 


ТО4ЕВ 


#SBUFF4 +6 


INPT4 


#SBUFF4 


OUTPT4 
#ОЕЕН 


R/T SELECTED: CHECK RCV DON 


TEST: I/O FIFO UNDERFLOW 


BRANCH: NO UNDERFLOW 


GET HERE W/MULTIPLE 
TX REQ PER FRAME 


SET 


"ТА ACK" 


CHECK TA TINAIBIT 


**TNTT FOR PORT ۷ 
**DATA TRANSMISSION** 


SELECT I/O INPUT MODE 
CER "SIG. AGO. #4" 


TOGGLE PERO S RESET 
CLR PIA-B SIDE 


SET AME ACK 1/0 #4 


16КВР5 


STUFF 6 ELASTIC 


2558 
2554 
2550 
2561 
2562 
2555 
2564 
2555 
2565 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 
2575 
6 2 
2577 
2578 
2579 
2580 
2561 
2382 
2583 
2584 
2585 
2586 
2587 
2588 
2589 
2590 
21 
2592 
2505 
2594 
2595 
26 
2999 
2598 
2999 
2600 
2601 
2602 
2603 
2604 
2505 
2606 
2607 
2608 
2509 
2610 
2611 
2562 
ول و 2 
2614 


то4с 


IO4GA 
LO4GB 


IOAH 


ТО4НА 


ІОАНВ 


1041 


IO4K 


IO4M 


IOAN2 


TO4N3 


STAA 
STAA 
STAA 
STAA 
STAA 
STAA 
LDX 

STX 


LDAA 
BEQ 
LDX 
BRA 
LDX 
STA 
SIX 
LDX 
SrA 
LDAA 
ANDA 
STAA 
STAA 


LDAA 
ANDA 
BEQ 
JMP 
LDAB 
BEQ 
JMP 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BNE 


LDAA 
BITA 
BNE 


жило мно 
ра ра ра ра ра ра 


6 
CHCT4 
BSERV 
BESTEK 
IO4GA 
#SBUFF1 
IO4GB 
#SBUFF4 
INPT4 
OUTPT4 
#0 
CHCT4 
5ІСАСО 
#ОЕ7Н 
5ІСАСО 
LATCHI 
BSERV 
DATAS 
#1 
ТО4НА 
LO4YA1 
FLBFG4 
IO4HB 
1040 
DATA6 
#1 
1041 
IOAXP 
IO4LS 
DATA6 
#1 
IO4K 
IO4XP 
IO4LS 
DATA6 
#1 
IOAM 
IOAXP 
IOALS 
DATA6 
#1 
LO4N2 
IO4XP 
IOALS 
ط‎ ۶167 
104113 
IOAXP 
DATA6 
#1 
IO4N4 
ТО4ХР 


BUFFER CHARACTERS 


16 КВЕЗ 


CLR 


"SIGNAL ACQ. 


сс) 


CHECK TX INHIBIT 


TEST 


LOAD 


LOAD 


LOAD 


LOAD 


۰15 KEES. 


۲ 1 ۳ OE 


& STORE 


& STORE 


SoS TORE 


& STORE 


2 CHAR 


3 CHAR: 


4 CHAR 


ALLOW MORE* 


*I/O SERVICING* 
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mo 44" 


2615 
2616 
267 
2618 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2630 
2631 
2652 
2635 
2634 
2635 
2636 
2637 
2638 
2639 
2640 
2641 
2642 
2643 
2644 
2645 
2646 
2647 
2648 
2649 
2650 
2651 
2552 
2653 
2654 
2055 
2656 
2657 
2658 
2659 
2660 
و وا 2 
2562 
2663 
2664 
2665 
2666 
2667 
2668 
2669 
2610 
ЖӨШІ‏ 


IO4N4 


IO4N5 


IO4N6 


IO4N7 


IO4N8 


IO4N9 


IO4N10 


1040 


104Р 


ТО4ХР 


тоахо 
IO4Y 


JSR 
LDAA 
BITA 
BNE 
JMP 
JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 


JSR 
LDAA 
BITA 
BNE 
JMP 
JSR 
LDAA 
BITA 
BNE 
JMP 
JSR 
LDAA 
BITA 
BNE 
JMP 
JSR 
JMP 
LDAA 
BITA 
BEQ 
CLR 
LDAA 
ORAA 
STAA 
STAA 
JMP 
LDAA 
BPL 
рх 
SIX 
LDAA 
STAA 
JMP 
LDAA 
BEQ 
LDAA 
ANDA 
STAA 
STAA 
CLR 
LDAA 
STAA 


IO4LS 
DATA6 
#1 
TO4N5 
ТО4ХР 
IOALS 
DATA6 
#1 
TO4N6 
IOAXP 
IOALS 
DATA6 
H1 
7 
ТО4ХР 
10418 
DATA6 
#1 
TO4N8 
ТО4ХР 
و1041‎ 
DATA6 
#1 
TO4N9 
ТО4ХР 
IOALS 
DATA6 
H1 
IOAN10 
IOAXP 
IOALS 
IOAXP 
DATA6 
H1 
IOAXP 
FLBFG4 
PA1AD 
#8 
РАТАО 
РТАТАО 
ІО4І 
EMPTY4 
TO4XO 
INPT4 
LGDPT4 
#1 
EMPTY4 
BSERV 
ХМТРО4 
TO4YB 
MRFTA 
#07FH 
MRFTA 
LATCH3 
XMTRO4 
НОРЕН 
EMPTY4 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


LOAD 


SET 


STORE CHAR. 
STORE CHAR. 
STORE CHAR. 
STORE CHAR. 
STORE CHAR. 
STORE IO CHAR. 
STORE II CBER. 


"DATA RDY PORT #4" 


TEST LE SET J s 


**LAST GOOD DATA PNTR** 


DO SETUP 


CLR 


PTEST TIME 77 


TX REQ = FALSE 


SEX TACKU 


ІЛЕ 


2672 
2673 
2674 
2 5 
2676 
DN 
2678 
2679 
2680 
2681 
2682 
2683 
2684 
2685 
2686 
21618 / 
2688 
2689 
2690 
26191 
2992 
2693 
2694 
2695 
2696 
2697 
2638 
2699 
2700 
2 T 
2702 
2703 
2704 
2705 
2706 
DU 
2708 
2709 
2710 
2711 
20712 
2975 
2714 
2715 
2716 
277 
2118 
2719 
2720 
zu 
2722 
2723 
2724 
2725 
2726 
2027 
2000 


IOAYA 
IO4YB 


IO4YAl 


IO4YC 


14 1 


14 


IO4YE 


LDAA 
ANDA 
BNE 

STAA 
STAA 
STAA 
INCA 
STAA 
LDAA 
ORAA 
STAA 
STAA 


УМР 
LDAA 
BNE 


CLRA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
ANDA 
STAA 
STAA 
LDAA 
ORAA 
STAA 
STAA 
LDAA 
ANDA 
STAA 
STAA 
CLR 

LDAA 
STAA 
STAA 


LDAA 
BEQ 
STAA 
LDAA 
CMPA 
BGE 


CLR 

STAA 
LDAA 
ANDA 
STAA 
STAA 
LDAA 
ANDA 


PA1AD 
#8 

IOAYA 
CHCT4 


СНСТ4-1 


EMPTY4 


FLBFG4 
MRFTA 
#8 
МКЕТА 
LATCH3 
BSERV 
IOAD 
EMPTY4 
IO4YA 
IO4YD 


XMTRQ4 
EMPTY 4 
РА1Ар 
#OF7H 
РТАТАО 
РАТАО 
МКЕТА 
#8 
#07FH 
MRFTA 
LATCH3 
МЕЕТА 
#8 
МКЕТА 
LATCH3 
SIGACQ 
#07FH 
SIGACQ 
LATCH1 
FMSDO4 
#2 
MSDO4 
FLBFG4 
1046 
FLBFG4 
IO4YF 
XFER4 


CHCT4 +1 


#10 
IO4YE 
BSERV 
FLBFG4 
UT4 
ЗІСАСО 
#07ЕН 
SIGACQ 
LATCH1 
MRFTA 
#ОЕ7Н 


NO DATA: ABORT INPUT 


CLEAR "DATA RDY PORT #4" 


RESET I/O #4 FIFO 
CLR TX ACK I/O #4 


**INIT I/O PORT** 
FTO 00 ٦ 

ЗЕВА БОВОТ ~ 
RESET I/O НА FIFO 


SELECT I/O OUTPUT MODE 


RCV ELASTIC BUFFER FULL? 


SET رت‎ MODE 


RESET ON I/O FIFO 
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2729 
2730 
Zu 
2732 
2733 
2734 
2735 
2736 
2737 
24/36 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
255, 
2756 
275.1 
2758 
2759 
2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 
2770 
DU 
2772 
2775 
2774 
2775 
2776 
2 77 
ل2‎ 2 
2779 
2730 
2791 
2782 
2793 
2784 
2 9 


IO4YEO 
ІО4ҮЕ1 


IO4YF 


IO4YFA 


IO4YG 


104 YH 


IOAYI 


IO4YJ 


IO4YK 


IOAYL 


IO4 YM 


IO4YN 


STAA 
STAA 
JSR 
JSR 
LDAA 
BEQ 
JSR 
JSR 
JSR 
JSR 
JSR 
JMP 
LDAA 
STAA 
LDAA 
BNE 
LDAA 
BITA 
BEQ 
JMP 
LDX 
ВЕО 
ТРАА 
LDAB 
BNE 
BITA 
BEQ 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BEQ 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 


MRFTA 
LATCH3 
LD4 
LD4 
BPS16K 
IOAYEO 
LDAR 
LD4 
LD4 
LD4 
LD4 
BSERV 
#1 
XFER4 
UT4 
IO4YEO 
DATA6 
#1 

3)9 1 
BSERV 
CHCT4 
TO4 YE1 
DATA6 
UT4 
IO4YFA 
#1 

73 ٦ 
#010H 
BSERV 
IO4LF 
DATA6 
#010H 
BSERV 
IO4LF 
DATA6 
#010H 
BSERV 
IO4LF 
BPS16K 
BSERV 
DATA6 
#010H 
BSERV 
TO4LF 
DATA6 
#010H 
BSERV 
IO4LF 
DATA6 
#010H 
BSERV 
IO4LF 
DATA6 
#010H 
BSERV 
IOALF 
DATA6 


LOAD FIFO W/6 BUF. CH. 


16 KBPS SO: 


LOAD FIFO W/21 BUF. CH. 


CHECK FIFO UNDERFLOW 


BY TESTING ЕКТЕО "O hn" 
БП ۳۶ 
CHECK t T ЦЕ 
OUTPUT i CHAN® ТО ЕТЕС 
ی اد تن‎ ШЕ 
OUTPUT 2 СН. TO FIFO 
CHECK TE SEUL. 
OUTPUT 3 CH TO кано 
16KBPS SERVICE 10 CHAAR: 
CHECK AoT ۰٣۲ 
OUIPUT 4 CH. TO FTEQO 
CHECK TIER EOL 
OU 5 CH TO FIFO 
CHECR TIT E 7۶× 
OUTPUT E ЕН 10 ۵ 
۳۷ب‎ 175۶ 
007 ۶) ۹۹۹۹۹1۹۹۹۹۹ ۴۵( 
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2786 
2787 
2788 
2789 
2790 
2 ٦ 
2732 
2793 
2794 
2755 
2796 
2797 
27968 
2 9 
2800 
2801 
2802 
2803 
2804 
2805 
2806 
2807 
2808 
2809 
2810 
2811 
29r? 
28915 
2814 
2815 
2816 
2817 
2515 
2819 
2820 
2 ٦آ‎ 
2822 
2023 
2824 
28265 
2526 
2827 
2828 
2829 
2890 
2 Е 
2 
2833 
2834 
2555 
2836 
2090937 
2358 
2839 
2840 
2841 
2842 


IO4YO 


IO4YP 


IO4YQ 


ВІТА 
ВЕО 
JSR 
LDAA 
BITA 
BEQ 
JSR 
LDAA 
BITA 
JSR 


#010H 
BSERV 
IO4LF 
DATA6 
#010H 
BSERV 
IO4LF 
DATA6 
#010H 
IO4LF 


CHECK 


OUTPUT 


CHECK 


OUTPUT 


CHECK 
OUTPUT 


7+ ئ" 
GEH TIO FIFO‏ 
WI SPULE?‏ 
SECH TO ЕТЕ‏ 


の 
TO CH TO FIFO 


۳ KKXKKKKKKKK KKKKKKKKK KKK OK KOK KC KE E oC o KC o oC oC o oC ok o o o ok o ok o o ok + ж 


ж 


* BITE SERVICE ROUTINE 


BSERV 


BSERVA 


キキ キキ キト キキ キキ オキ ۳ 


ВЗЕКУВ 


BSERVC 


BSERVD 
BSERVE 
BSERVF 


SERVF1 


LDAA 
BITA 
ВЕО 
TER 
CER 
BITA 
BEQ 
LDAA 
BRA 


LDAA 
ASLA 
COMA 
ANDA 
STAA 
STAA 
LDAB 
LDAA 
BEQ 
BITB 
BNE 
CEP 
JMP 
BITB 
BEQ 
INC 
LDAB 
LDX 
BEQ 
LDAA 
BEQ 
CIR 


DATAS 
#8 
BSERVA 
۲۲۳ ۳ 
BITELT 
#04H 
BSERVB 
#OFFH 
BSERVC 


RXINHB 


281 
2-20 Е 
LATCH2 
DATA5 
TIMEFG 
BSERVF 
#010H 
BSERVE 
TIMEFG 
SOF 
#010H 
BSERVE 
TIMEFG 
۱21۲ ۵ 
CH T1 
SERVES 
ХЕЕКЪ 
SERVF2 
XFERI 


TEST: 


TEST: 


SYSTEM BITE RESET 


LAMP TEST 


TURN ALL BITE LITES ON 


WHEN THE EXTEND TIMER IS SET, 
IT TS NOT ٣٦۹ ۰ ROR FOR THE PORT 
OUTPUT TO BE DIFFERENT FROM THE 


FRAME 


INPUT, BECAUSE WE ARE 


DISABLING RECEIVE CAPABILITIES: 
THEREFORE WE MUST MASK OUT THE 
ERROR ONLY ON THE PORTS WITH 


THE EXTEND TIMER SET. 


BITS OS 


IN RXINHB COORESPOND TO PORTS 1-4 
AND BITS 1-2 COORESPOND TO PORES 
1-4 IN LCArHZ. 
КО ERROR FOE FORT WITH 

EXTEND ТІМЕЕ SET 


OUTPUT ALL OTHER ERRORS PRESENT 


TEST 75/16 HZ CLOCK 


TEST 75/16 HZ CLOCK 
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2843 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2892 
2853 
2854 
2855 
2856 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2864 
265 
26 
2867 
2868 
2869 
2870 
29 
28 72 
2873 
2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2882 
2 3 
2884 
2885 
2886 
2887 
2888 
2589 
2890 
2891 
2892 
2893 
2894 
2895 
2896 
2997 
2898 
28999 


SERVF2 


SERVF3 


BSERVG 


SERVG1 


SERVG2 


SERVG3 


BSERVH 


SERVH1 


SERVH2 


SERVH3 


BSERVI 


SERVI1 


SERVI2 


SERVI3 


BSERVK 


BRA 
ORAB 
BRA 
LDAA 
BNE 
LDX 
ВЕО 
LDAA 
BEQ 
CLR 
BRA 
ORAB 
BRA 
LDAA 
BNE 
LDX 
ВЕО 
LDAA 
BEQ 
CLR 
BRA 
ORAB 
BRA 
LDAA 
BNE 
LDX 
BEQ 
LDAA 
BEQ 
CLR 
BRA 
ORAB 
BRA 
LDAA 
BNE 
STAB 


BSERVG 
#2 
BSERVG 
ХМТЕО1 
SERVF1 
002 
SERVG3 
ХЕЕК2 
SERVG2 
202 
ظ8‎ 
#4 
BSERVH 
AMEROZ 
SERVG1 
сСнетз 
SERVH3 
XFER 3 
SERVH2 
XFER3 
BSERVI 
#8 
BSERVI 
XMTRO3 
SERVH1 
CHCT4 
SERVIS 
ХЕЕК4 
SERVI2 
XFER4 
BSERVK 
#010H 
BSERVK 
XMTRO4 
SERVII 
ЕТЕТ 


I/O #1 BITE ERROR 


NO DATA AFTER TX REQ? 


I/O #2 BITE ERROR 


NO DATA AFTER TX REQ? 


I/O #3 BITE ERROR 


NO DATA AFTER TX REQ? 


I/O #4 BITE ERROR 


NO DATA AFTER TX REQ? 


хх ы ХХХ ХХ 


ж 
ж 


ж 


SOF 


SOR 


SOF2 


SORS 


BEGIN SERVICING SYSTEM OUTPUT FIFO 


LDAA 
BEQ 
BSR 
JMP 


LDX 
LDAB 
LDAA 
BMI 
LDAA 
STAA 
DEX 
BNE 
CLRA 
STAA 
STAA 
STX 


SOEN 
SOT 
SOFA 
SIE 


2 
#16 
DATA5 
SUES 
#0 33E 
РТАТВО 


SOF4 
SOEN 


SELFTT 
9 ۳ 


*TX SELF TEST ROUTINE* 


FIFO EO 


OUTPUT TEST CHAR. 


DONE SELF TEST TX 
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2900 
2901 
2902 
ھت 
2904 
2905 
2905 
2907 
2908 
29009 
2910 
2911 
2912 
2913 
2914 
2915 
2916 
2917 
2918 
2919 
2920 
2921 
2922 
2923 
2924 
2925 
2926 
2027 
2928 
2929 
2930 
2:931 
2932 
2935 
2934 
2935 
2936 
2937 
2938 
2939 
2940 
2941 
2942 
2943 
2944 
2945 
2946 
2947 
2948 
2949 
2950 
2951 
2152 
2253 
2954 
2855 
2056 


SOF4 


SORS 


SOFA 


SOFAA 


SOFB 


SOFBA 


SOFBB 


БОЕВЕ 


SOFBD 


SOFBE 


ЗОЕВЕ 


RTS 
DECB 
BNE 
STA 
RTS 


LDAA 
BNE 
LDX 
LDAA 
ВТТА 
ВЕО 
CER 
RTS 
LDX 
SIX 
LDX 
LDX 
S TX 
LDX 
LDX 
STX 
LDAA 
BNE 


LDX 
LDAB 
LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CER 


LDAA 
BPL 
STX 


ӘСЕР 
ОЦЕНЕ 


SELFTT 
SOF2 

۱ 
ПАТА5 
#1 
SOFAA 
SOEN 


2 
TBPNTR 
TXPNTR 
4,Х 

TI CHET 
TXPNTR 
d x 

۱ ۱ 
GRP1FG 
SOFB 
SOFY 

۳ 77 
#OFFH 
DATAS 
SOFBA 
PILLOT 


РТАТВО 


SOFBB 
GRP1FG 
SOFD+2 
DATA5 
SORBO 
۳ 11:۳1 


РТАТВО 


SOFBD 
GRP1FG 
SOFE+2 
DATAS 
SOFBE 
FILLCT 


РТАТВО 


ЗОЕВЕ 
СЕРТЕС 
SOFF+2 
DATAS 
SOFBG 
۶ ۳ 


TX SELE TESTI? 


НЕР вт 


ТА 11۱۳ 1۳۴ 11*۰ ST ABORT 


SETUP L.G.D. PNTR FOR 
TX BURST SERVICE 


FILL PATTERN BEFORE DATA 


FIFO RDY? (DATA5-H-LOW) 


OUTPUT FILL CHAR #1 


FIFO READY? 


OUTPUT FILL CHAR #2 


FIFO READY? 


OUTPUT FILL CHAR #3 


FIFRO a: 
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2957 
2958 
2959 
2960 
2961 
2962 
2963 
2964 
2965 
2966 
2957 
2968 
2969 
2970 
271 
2972 
2973 
2974 
2975 
2976 
2977 
2978 
2979 
2950 
2981 
2982 
2983 
2984 
2285 
2986 
2987 
2988 
2989 
2990 
2991 
2992 
2993 
2994 
2995 
2996 
2997 
2998 
2999 
3000 
5001 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3 1 2 
3013 


50780 


SOFBH 


SOFEI 


SOFBJ 


БОЕВЕ 


SOFBL 


SOFBM 


SOFBN 


SOFBO 


SOFBP 


SOFBQ 


ЗОЕВЕ 


SOFBS 


RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
ӘТК 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
Ris 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
SIA 
RIS 
STAB 
DEX 


РІАІВР 


ЗОЕВН 
СЕРЕС 
SOFG+2 
ПАТА5 
SOFBI 
FILLCT 


РТАТ ВО 


ӘСЕР? 
СЕРЕС 
SOFH+2 
DATA5 
SOFBK 
۳ ٦ 


РТАТВО 


SOFBL 
GRP1FG 
SOFI+2 
ПАТА5 
ЗОЕВМ 
ЕЛЕЕ 


РІАІВЮ 


SOFBN 
СКРІЕС 
SOFJ +2 
ГАТА5 
ЗОЕВО 
Бара 


РТАТ ВО 


ЗОЕВР 
GRP1FG 
SOFK+2 
ПАТА5 
SOFBO 
ھ9‎ 0 


РТА ВО 


SOFBR 
GRETEG 
SOFLF2 
ПАТА5 
SOFBS 
BILLET 


РТА ВО 


OUTPUT FILL 


OUTPUT FILL CHAR #4 


FIFO READY? 


OUTPUT FILL CHAR #5 


ЕТЕЗИКЕЛІГ 22 


CHAR #6 


FIFO READY? 


OUTPUT FILL CHAR #7 


FIFO READY? 


OUTPUT FILL CHAR #8 


FIFO READY? 


OUTPUT FILL CHAR #9 


۳ 1۳) 5 


OUTPUT ETE CHAR #10 
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3014 
SOS 
3016 
32017 
32016 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
3026 
3027 
3026 
3029 
3030 
3031 
3032 
2035 
3034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 
3043 
3044 
3045 
3046 
3047 
3048 
3049 
3050 
3051 
32052 
3053 
3054 
3055 
3056 
3057 
5058 
2059 
3060 
206 1 
3062 
3063 
3064 
3065 
2066 
3067 
3068 
S069 
2070 


SOFBT 


SOFBU 


SOFBV 


SOFBW 


SOFBX 


ӘФЕВҮ 


SOFBZ 


507 


SOFBZ 


SOFB3 


SOFB4 


БОЕВЕ 


SOFB6 


BNE 
CLE 


LDAA 
BPL 
STA 
RTS 
STAB 
DEX 
BNE 
CER 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CER 


LDAA 
BPEL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
SIX 
RTS 
STAB 
DEX 
BNE 
CER 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
CLR 


LDAA 
BPL 
STX 
RIS 
STAB 
DEX 
BNE 
CLR 
5ТХ 


SOFBT 
GRP1FG 
SOFM+2 
DATA5 
SOF BU 
2 ۲ 


РТА ВО 


SOFBV 
(RIE یت‎ 
SOFN+2 
ПАТА5 
SOFBW 
FILLCT 


1۸۵1 ط 


SOFBX 
СЕР ЕС 
SOFO+2 
DATA5 
ЗШЕБЕ 
FILLCT 


PTA1BD 


SOFBZ 
GRP1FG 
SOFP+2 
DATA5 
5 ال‎ 
۳۱ 


РТАТВО 


SOFB2 
GRP1FG 
ЗОЕО- 2 
DATAS 
SOFB3 
8 07 


РТАТ ВО 


SOFB4 
СЕРЕС 
SOFR+2 
DATAS 
ЗОЕВ5 
FILLCT 


РТАТВО 
SOFB6 


۶ء۳ 
T‏ ۳ 


FIFO READY? 


OUTPUT FILL CHAR #11 


FIFO READY? 


OUTPUT FILL CHAR #12 


FIFO READY? 


OUTPUT FILL CHAR #13 


FIFO READY? 


OUTPUT FILL CHAR #14 


FIFO READY? 


OUTPUT FILL CHAR #15 


FIFO READY? 


OUTPUT FILL CHAR #16 


М 


3072 
3072 
3073 
3074 
2075 
3076 
3077 
3078 
2079 
3080 
B081 
2082 
S83 
3084 
3085 
3086 
S08 7 
3088 
3089 
3090 
2091 
2092 
D 
3094 
2095 
3096 
3097 
3028 
3099 
3100 
وھ‎ 
3102 
21:05 
3104 
3205 
S06 
S107 
3108 
3109 
ES 
ЭАТ 
Вага 
5113 
3114 
51215 
7327ھ‎ 
SEL 
3118 
ЭТӘ 
2120 
3121 
3122 
3125 
3124 
S125 
2126 
Eo 


SOEC 


SOFCA 


SORGE 


50706 


SOEFCD 


SOFD 


SOFDA 


SOFDB 


SOFDC 


SOFDD 


RTS 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
SIX 
TEX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
ST 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 


DATAS 
SOFCA 
SORS 
TXGHCT 
SOFCB 
НОРЕН 
ТХЕМО 
TXPNTR 
1 
SORGD 


TAXGHCT 
TBPNTR 
0,Х 


TAUVAL 
SORES 
TXLVAL 
TBPNTR 
TXLGDP 
SOFCD 
#0 
TXLGDP 
TXDONE 
PIATBD 
CL CHC 


SORD 
SORT 
"00 ۳ 
DATA5 
SOFDA 
SOFS 
TC HCT 
БОЕРВ 
НОҒЕН 
TXEND 
PANT R 
13 x 
SOFDD 


ЕЛЕНЕТ 
TBPNTR 
0,Х 


TXUVAL 
SOFDG 
TXLVAL 
TBPNTR 
TALGDP 
SOEDD 
#0 

TA CCDE 
TXDONE 
РТА ВО 
OUTOHC 


FIFO READY? 


GET SIUEE CHAR 


SET PORT'S OUFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


TES 


OUTPUT CHAR #1 


ЕТЕО READ. 


GED STUER TCHAR 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #2 


ریا 


32328 
3129 
3 430 
ЭЭ 
3132 
3133 
3134 
3185 
3136 
SN 
31555 
31209 
3140 
3141 
3142 
3143 
3144 
3145 
3146 
3147 
3148 
3149 
3150 
323151 
3152 
3153 
3154 
9359 
3456 
3157 
3158 
31:59 
3160 
3161 
3162 
3163 
3164 
2165 
3166 
3167 
3168 
зло 
S170 
3171 
3 1 2 
3 3 
3174 
3175 
317/6 
3177 
3178 
23179 
3180 
Sq 
S182 
او‎ 
3184 


SOFE 


SOFEA 


SOFEB 


SOFEC 


SOFED 


SOFF 


SOFFA 


ЭОЕЕВ 


ЗОЕЕС 


DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
ЭТА 
СРХ 
ВМЕ 
LDX 
STX 


ЗОРЕ 
ЗОЕТ 
QU 2 
ПАТА5 
SOFEA 
SOFS 
DC HCT 
SOFEB 
#OFFH 
TXEND 
TAPNTR 
E 
SOFED 


тленст 
TBPNTR 
9۱ 


TXUVAL 
SOFEC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFED 
#0 
TXLGDP 
TXDONE 
РТАТ ВО 
22 ۵ 


SOFF 
SOFT 
OUTCHC 
DATAS 
SOFFA 
SOFS 
TXCHCT 
SOFFB 
#ОЕЕН 
TXEND 
TXPNTR 
m 
SOFFD 


7 ۳ 
TBPNTR 
0 X 


TXUVAL 
SOFFC 
TXLVAL 
ЖЕРІРЕК 
TXLGDP 
SOFFD 
#0 
TXLGDP 


FIFO READY? 


GET STUFF CHAR 


SET PORPIS UOFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #3 


FIFO READY? 


GET STUFF CHAR 


SET PORT Ss ОПЕС 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 
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5195 
3186 
3187 
3188 
3189 
3130 
3191 
3192 
3193 
3194 
5195 
S196 
3197 
3198 
3199 
3200 
3201 
3202 
3203 
3204 
9205 
3206 
5207 
3208 
2209 
32 LO 
5211 
Ваша 
3213 
3214 
3215 
3216 
B 
252 18 
3249 
226 
S27. 
5222 
5228 
3224 
5225 
3226 
5227 
S228 
3229 
3230 
3251 
3232 
3233 
3234 
3235 
3236 
3237 
3238 
32 39 
3240 
3241 


SOFFD 


SOFG 


SOFGA 


2 6 


SOFGC 


SOFGD 


SOFH 


SOFHA 


SOFHB 


ӘОЕНС 


STAB 
STAA 
LDX 
DEX 
BNE 


STA 
LDAA 
ЕЕЕ 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STA 
LDX 
LDAA 
INX 
ЕЕ 
BNE 
LDX 
ЭЛЕК 
Cex 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STE 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
EX 


TXDONE 
РТАТВО 
ОШТОНС 


SOFG 
SOFT 

۴ 
DATA5 
SOFGA 
SOFS 
TACHEE 
SOFGB 
#OFFH 
TXEND 
TAPNTR 
ШОГА 
SOFGD 


тхенет 
TBENIE 
D, X 


TXUVAL 
SOFGC 
TALVAL 
278672 
TXLGDP 
SOFGD 
#0 
TXLGDP 
TXDONE 
PIAIBD 
لا‎ 


SOFH 
SORT 
OUTGCEHGC 
DATAS 
SOFHA 
SOFS 
TACHO 
SOFHB 
#ОЕЕН 
ТХЕКО 
TXPNTR 
E 
SOFHD 


TXCHCT 
TBPNTR 
OF 


TXUVAL 
ЗОЕНС 

TXLVAL 
TBPNTR 
TXLGDP 


OUTPUT CHAR #4 


۳۴ ۰۷۳ READY: 


GET STUFF CHAR 


БЕТ PORT'S ШЕС 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #5 


ЕТЕО! КВАШК | 


GET STUFF CHAR 


oil PORTS OURE 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


5242 
3243 
3244 
3245 
3246 
3247 
3248 
3249 
3250 
3251 
3252 
3253 
3254 
CN 
3296 
3257 
258 
5259 
3260 
2261 
3262 
3263 
3264 
3265 
3266 
3267 
3268 
3269 
32 70 
BOUE 
заа 
3273 
3274 
8275 
3276 
B277 
за тв 
вата 
3280 
3281 
5252 
3283 
3284 
3285 
3286 
3287 
3288 
3289 
3290 
SOT 
5292 
3293 
3294 
Bog 
3296 
S297 
3298 


SOFHD 


SOFT 


SOFIA 


SORTE 


SOFIC 


SORTI 


SOFJ 


SOFJA 


SOFJB 


BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
ВМЕ 
УМР 
STX 
LDAA 
EPG 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
TEX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
SIX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BEL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
CEA 
BNE 


SOFHD 
#0 
TALGDP 
TXDONE 
PIAIBD 
OUTCHC 


SOFI 
SOFT 
OUTCHC 
DATAS 
SOFIA 
SOFS 
тхенст 
SORTS 
#OFFH 
TXEND 
TXPNIR 
д2 Ж 
SOFID 


2000 ٤۴ 
ТВРМТЕ 
رل‎ 


TXUVAL 
بط‎ 
TALVAL 
TBPNTR 
T ۰ ۳۳۵ ۲ 
SOFID 
#0 
TAGOGDP 
TXDONE 
PTA1BD 
OUTCHC 


SOFJ 
SOFT 
ت000‎ 
DATA5 
SOFJA 
SOFS 

1 
SOFJB 
#OFFH 
TXEND 
TXPNTR 
E 
SOFJD 


шленст 
ТВРМТЕ 
Ох 


TXUVAL 
SOFJC 


YES 


OUTPUT CHAR #6 


FIFO READY 2 


GET STUFF CHAR 


SEI PORT'S ОПЕС 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #7 


FIFO READY? 


GET STUFF CHAR 


SET FORTS OUFG 


СЕТ ВОЕЕ СНАК 


ADJ BUFF PNTRS 
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3299 
5500 
S502 
3202 
Es 
3304 
8505 
3306 
3307 
3308 
3309 
3 LO 
pTT 
pp» 
313 
3314 
3315 
2316 
2۰9 
DT S 
5519 
5520 
5221 
23522 
3323 
3324 
5225 
3326 
9327 
3328 
S829 
53530 
заат 
3332 
S333 
3334 
3235 
ва 36 
2337 
3338 
B339 
3340 
3341 
3342 
3343 
3344 
3345 
3346 
3347 
3348 
3349 
3350 
377 
3352 
3353 
3354 
3255 


ئ5090 


0 


БОЕК 


ЅОЕКА 


SOFKB 


SOFKC 


SOFKD 


SOFL 


SOFLA 


SOFLB 


LDX 
STX 
CPX 
BNE 
LDX 
2X 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
SIX 
LDX 
LDAA 
INX 
mE 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BEL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
STX 
LDX 
LDAA 


TXLVAL 
ТВЕНТК 
TXLGDP 
SOFJD 
#0 
TXLGDP 
TXDONE 
РТАТВО 
OUTCHC 


SOFK 
SOFT 
OUTCHC 
ПАТА5 
ЗОЕКА 
5ОЕ5 
TXCHCT 
ط50‎ 
#OFFH 
TXEND 
TXPNTR 
13 X 
SOFKD 


TACHCT 
TBPNTR 
ОХ 


TXUVAL 
ЗОЕКС 
TALVAL 
TBPNTR 
TXLGDP 
SOFKD 
#0 
TXLGDP 
TXDONE 
РТАТВО 
000066 


SOFL 
SOFT 
OUTCHC 
DATA5 
SOFLA 
SOFS 
Т ЕНЕЛ 
SOFLB 
#OFFH 
TXEND 
TAPNTR 
13 ДА 
SOFLD 


тхенеш 
TBPNTR 
0 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #8 


FIFO READY? 


GET STUEE CHAR 


SET PORT'S OUFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #9 


FIFO READY? 


GET STUFF CHAR 


SET PORT'S OUFG 


GET BUFF CHAR 


5556 
2257 
5558 
3:59 
3360 
3361 
3362 
3363 
3364 
5565 
3366 
367 
3366 
3369 
2370 
gor 
2 
BS 
3374 
5545 
3376 
پچ‎ 7 
3378 
3379 
3380 
3381 
3382 
23323 
3384 
ICS 
3386 
3387 
3388 
3389 
5590 
33971 
3392 
3393 
3394 
3395 
3396 
3397 
3398 
3399 
3400 
3401 
3402 
3403 
3404 
3405 
3406 
3407 
3408 
3409 
3410 
3411 
3412 


2 


SOEDD 


SOFM 


SOFMA 


SOFMB 


SOFMC 


SOFMD 


SOFN 


SOFNA 


SOFNB 


INX 
CPX 
BNE 
LDX 
STX 
СРХ 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


Sp 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
SIX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
S Tx 
STAB 
STAA 
LDX 
DEX 
BNE 


Sax 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 


TXUVAL 
SOFLC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFLD 
#0 
TXLGDP 
TXDONE 
РТАТВО 
ООТСНС 


SOFM 
SOET 
OUTCHC 
DATA5 
SOFMA 
SOFS 
пленет 
SOFMB 
#OFFH 
TXEND 
TXPNTR 
15 5 
SOEMD 


18927 
TBPNTR 
9 


TXUVAL 
SOFMC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFMD 
#0 
TXLGDP 
TXDONE 
РТАТВО 
GUTERE 


SOFN 
SORE 
02 
ПАТА5 
SOFNA 
SOFS 
Хе 
SOFNB 
#ОЕЕН 
TXEND 
TXPNTR 
ызых 
SOFND 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #10 


FIFO READY? 


GET STUFF CHAR 


SET PORT'S OUFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #11 


EIFO RED. 


GET STUFF CHAR 


SET PORT' OUFG 
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3413 
3414 
3415 
3416 
3417 
3418 
3419 
3420 
3421 
3422 
3423 
3424 
e425 
5426 
3427 
3428 
3429 
3430 
3431 
3432 
3433 
3434 
3435 
3436 
3437 
3438 
3439 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3447 
3448 
3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3458 
3459 
3460 
3461 
3462 
3463 
3464 
3465 
3466 
3467 
3468 
3469 


SOFNC 


SOFND 


SOFO 


SOFOA 


SOFOB 


SOFOC 


SOFOD 


SOFP 


SOFPA 


SIX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
СРХ 
ВМЕ 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BNE 


ST 
LDAA 
ВРІ, 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
S TX 
LDX 
LDAA 
INX 
CE 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
STA 
STAB 
STAA 
LDX 
DEX 
BNE 


STA 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 


TACHCT 
TBPNTR 
Ох 


TXUVAL 
SOFNC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFND 
#0 
TXLGDP 
TXDONE 
РТАТВО 
ситенс 


SOFO 
SOFT 
00 2 
DATA5 
SOFOA 
SOFS 
ERCET 
SOFOB 
#OFFH 
TXEND 
TAPNTR 
Ie X 
SOFOD 


۳ 
TBPNTR 
O x 


TXUVAL 
SOFOC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFOD 
#0 
TALGDP 
TXDONE 
РІАІВРЮ 
сушене 


SOFP 
SOFT 
00 6 
ПАТА5 
SOFPA 
SOFS 
dC HC 
SOFPB 
#OFFH 
TXEND 
TXPNTR 


GET BUFF CHAR 


AND BUFF PNTRS 


LAST GOOD DATA? 


LES 


OUTPUT CHAR #12 


ЕЛЕС READY? 


GET STUFF CHAR 


SET PORT ب67‎ 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #13 


FIFO READY? 


GET BUFF CHAR 


129 


3470 
3471 
3472 
3473 
3474 
3475 
3476 
3477 
3478 
3479 
3480 
3481 
3482 
3483 
3484 
3485 
3486 
3487 
3488 
3489 
3490 
3491 
3492 
3493 
3494 
3495 
3496 
3497 
3498 
3499 
2300 
32501 
3502 
3303 
3504 
3505 
3506 
E07 
3508 
5509 
2510 
ләт 
2912 
53513 
3514 
За 15 
3516 
S517 
SS18 
35319 
3520 
EDU 
3322 
8523 
3524 
3525 
3526 


SOFPB 


SOFPC 


SOFPD 


SOFQ 


SOFQA 


SOFQB 


SOFOC 


SOFQD 


SOFR 


SOFRA 


STAA 
BRA 
DEX 
STX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
BTX 
STAB 
STAA 
LDX 
DEX 
BNE 


STX 
LDAA 
BPL 


LDX 
BNE 
LDAA 
STAA 
LDX 
STAA 
BRA 
DEX 
SIX 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STK 
CPX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BEQ 
STX 
LDAA 
BPL 
JMP 
LDX 
BNE 
LDAA 


13 X 
SOFPD 


TACHCT 
TBPNTR 
0 


ТХОУАТ, 
SOFPC 
ТХІХАІ, 
TBPNTR 
TXLGDP 
SOFPD 
#0 

TXLGDP 
TXDONE 
РТАТ ВО 
ошенс 


SOFQ 
SOFT 
OUTCHC 
DATAS 
SOFQA 
SOFS 
TXCHCOT 
SOFQB 
#OFFH 
TXEND 
TXPNTR 
T7 X 
SOFQD 


1 
TBPNTR 
ох 


TXUVAL 
SOFQC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFOD 
#0 
TXLGDP 
TXDONE 
PIAIBD 
ОШИ ЕНЕ 


SOFT 
0006 
DATAS 
SOFRA 
SOFS 
TXCHCT 
SOFRB 
#OFFH 


SET FORTS OUEG 


GET BUF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #14 


PIFO READY? 


GET STUFF CHAR 


SEI PORT'S OUFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #15 


FIFO READY? 


GET STUFF CHAR 


2927 
3526 
3529 
3550 
3551 
2592 
3533 
3534 
5535 
3536 
2537? 
3538 
235359 
3540 
3541 
3542 
5543 
3544 
3545 
3546 
3547 
3548 
3549 
3550 
ESSI 
3552 
29553 
3554 
25995 
2556 
B557 
3558 
S559 
3560 
звет 
3562 
2563 
3564 
2565 
3566 
2567 
3565 
3569 
23970 
و‎ 
5572 
3573 
3574 
5575 
S576 
5577 
3575 
3579 
3580 
S582 
3 
3583 


ЗОЕКВ 


SOFRC 


ӘСЕРІ) 


SOFS 


SOFT 


SOFTA 


STAA 
LDX 
STAA 
BRA 
DEX 
БТА 
LDX 
LDAA 
INX 
CPX 
BNE 
LDX 
STX 
CPX 
BNE 
LDX 
STX 
STAB 
STAA 
LDX 
DEX 
BEQ 
STX 
LDX 
LDAA 
LDAB 
STAA 
STAB 
LDAA 
LDAB 
STAA 
STAB 
LDAA 
LDAB 
STAA 
STAB 
RTS 
LDAA 
ВЕО 
CERB 
STAB 
STAB 
STAB 
STAB 
LDAA 
ANDA 
STAA 
STAA 
LDX 
STAB 
STAB 
STAB 
STAB 
STAB 
LDAB 
STAB 
LDAA 


TXEND 
TXPNTR 
18 
SOFRD 


ТХЕНЕТ 
TBPNTR 
Опа 


TXUVAL 
SOPRC 
TXLVAL 
TBPNTR 
TXLGDP 
SOFRD 
#0 
TXLGDP 
TXDONE 
PLATED 
OUTGHE 


SORE 
OUTCHC 
TXPNTR 
тхенет 

1۶ 
4,Х 

5 
ТВРМТЕ 
TBPNTR+1 
2 А 

S а 
TXLGDP 
TXLGDP+1 
14,Х 
15-Х 


ТХЕМО 
SOEs 


TXEND 
TXDONE 
Т^ НЕТ 
TXCHCT+1 
XMASK 
PA1AD 
PA1AD 
PTA1AD 
TXPNTR 
SK 

1 ١ 
6, X 
дух 
5,7 

#3 

7,Х 
MASKR 


SET PORT'S OUFG 


GET BUFF CHAR 


ADJ BUFF PNTRS 


LAST GOOD DATA? 


YES 


OUTPUT CHAR #16 


STORE BUFF PNTRS 


RESTORE BUFF CHAR COUNT 


RESTORE BUFF OUTPUT PNTR 


RESTORE Е Ср. ЕНТК 


CLR "DATA RDY PORT-" 


CLR 
CLR 
CLR 
CLR 


TX REQ FLAG 
006 
EMPTY 
CHO T 


SET ۳ ان‎ 
TX ACK OF I/O PORT 


3584 
5555 
3586 
3557 
2586 
3559 
2590 
5551 
3592 
5593 
3594 
3595 
SS 
3597 
3598 
3599 
3600 
3 5 
3602 
3603 
3604 
3605 
3606 
3607 
3608 
DS 
3610 
5611 
3612 
зБ ЕЗ 
3614 
3615 
S616 
3617 
325615 
3619 
3620 
3621 
5622 
3629 
3624 
3625 
3626 
3627 
3628 
3629 
3530 
56551 
3632 
2693 
3634 
3635 
3636 
3637 
36868 
2522 
3640 


SOETE 


SOFU 


SOFT 


ЗОРУХХ 
SOFYA 


SOFYAL 


SOFYB 


SOFYBI 


SOFYC 


7ت 


SOFYD 


SOE TDL 


ANDA 
LDAB 
COMB 
STAB 
ORAA 
STAA 
STAA 
BRA 
LDAA 
BEQ 
LDAA 
COMA 
ANDA 
BEQ 
CLRA 
STAA 
BRA 
LDAB 
LDAA 
BNE 
LDAA 
BEQ 
LDAA 
COMA, 
ANDA 
BEQ 
CLRA 
STAA 
JMP 
LDX 
LDAA 
BPL 
RTS 
STAB 
DEX 
BEQ 
LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BEQ 
LDAA 
ВЕБ 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
BPL 
Sax 
RTS 
STAB 
DEX 


МКЕТА 
ХМА5К 


ХМА5К 
ХМА5К 
МЕЕТА 
LATCH3 
SOFU 
TXDONE 
SOFU 
XMASK 


DATA1 
SOFTA 


SOEN 
SOFS 
НОҒЕН 
ТХЕКО 
SOFYA 
TXDONE 
SOFYXX 
XMASK 


DATAI 
SO F Y XX 


TXDONE 
SORS 
60006 
ПАТА5 
SOFYAI 


РТАТ ВО 


ЗОЕТА 
DATA5 
ЗОБУВ І 
OUT HC 


РТА ВО 


SOFTA 
DATAS 
SOFYCI 
0-٤ 


РТА ВО 


SOFYD 
SOFTA 
DATA5 
SOE TDI 
OUTCHG 


РТАТВО 


AND БЕТ FIFO SE NMR 


LEST РОС ТХ REO INPUL 


TEST PORTIS TX REO INPUT 


BRANCH IF TX REO = 0 
GET HERE WITH MULTIPLE 
TX REQS. PER FRAME 


FIFO ROSS 


OUTPUT FILL CHAR #1 


PE TEOSURDYS 


OUTPUT FILL CHAR #2 


EIFOTRDY? 


OUTPUT FILL CHAR #3 


F IPO А 


OUTPUT FILL CHAR #4 


3641 
3642 
3643 
3644 
3645 
3646 
3647 
3648 
3649 
3650 
3651 
3692 
3653 
3654 
2655 
2656 
3657 
3658 
5559 
3660 
3661 
3662 
2663 
3664 
96695 
3666 
3667 
3668 
36693 
3670 
367/1 
3672 
36723 
3674 
36075 
3676 
3677 
зе 78 
56 79 
3680 
5 9 1 
3682 
3683 
3684 
51685 
3686 
3687 
3688 
3689 
3690 
S59 
3692 
3693 
3694 
3695 
3696 
3697 


ЗОВЕ 


Son 7٦ 


SOE TE 


5 (۳ 15 


SOFYG 


SOFYG. 


SOEYH 


5-7781 


51 


80 Tl 


SOP YJ 


SOFYJ1 


SOP YK 


СОТ 


BNE 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
ВЕР 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
JMP 
LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
BEG 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
ВРІ, 
STX 
RTS 
STAB 
DEX 
BNE 


LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 


SOFYE 
SOFTA 
ПАТА5 
۰ ٦ 
)0 00 2 


1 121 ط 


SORE 
SOFTA 
DATAS 
SOE WE i 
OUTOHC 


PTA1BD 


5 025 
SOFTA 
DATA5 
SOR GL 
0060 


PTATBD 


ЭОЕҮН 
SOFTA 
DATAS 
SUE SHEL 
OUTCHC 


РТА ВО 


SOFY I 
SOFTA 
DATA5 
SOR yi 
OUTCHC 


ЕША ВЕР 


ЗОРУ 
ЗОРТА 
DATAS 
ЗОВЕ ea: 
00 


РТА ВО 
SORTE 
SOFTA 
ПАТА5 
SORYKI 
OUTC HC 
РТА ВО 


з TE 


ЕТЕ С КОМО 


OUTPUT FILL 


ЕШЕС ROY. 


OUTPUT ЕТЕШ 


FIFO pr 


9۲/۱ لا‎ FILL 


P LEO ۶ 


OUTPUT FILL 


FIFO EDT. 


OUTPUT FILL 


۳ 1۳) RET. 


OUTPUT FILE 


و و ۳ ۲۳1 


0ٰ ٦ 


СНАК 


СНАК 


СНАК 


СНАК 


СНАК 


СНАК 


СНАК 


— 
し っ 
し っ 


#5 


#6 


ng 


#8 


#9 


#10 


#11 


5646 
3699 
3700 
3701 
3792 
3703 
3704 
3705 
3706 
37 7 


S709 
0چ‎ 
ЗШ 
277127 
2715 
3714 
uy b 
و‎ 
3717 
3718 
5 719 
3720 
3721 
94242 
3723 
3724 
3725 
3726 
ST 
S726 
S729 
7309 
5721 
5722 
29:3 
3734 
5755 
3736 
5737 
5728 
5739 
3740 
3741 
3742 
3743 
3744 
3745 
3746 
3747 
3748 
3749 
3750 
DSL 
S2 
3 7/53 
3754 


SORE 


۳ Ш 


SOFYM 


ЗОЕЎМІ 


SOFYN 


SOrYN2 


SOFYO 


SOEYOL 


5 9 BD 


5 +۳ 


SOFYO 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


JMP 
LDAA 
BPL 
STX 
RTS 
STAB 
DEX 
BNE 
JMP 
LDAA 
ВРЕ 
SIEA 
RTS 
STAB 
DEX 
BNE 
JMP 
LDAA 
BPG 
STX 
RTS 
STAB 
DEX 
BNE 
JMP 
LDAA 
BEE 
STA 
RTS 
STAB 
DEX 
BNE 
JMP 
LDAA 
BPL 
STA 
RTS 
STAB 
DEX 
BNE 
JMP 
STX 
RTS 


BEGIN SERVICING SYSTEM INPUT FIFO 


LDAA 
BNE 


LDX 
LDAB 
LDAA 
BPL 
LDAA 


SOFTA 
DATA5 
SOF YL. 
ошшенс 


ئ27 


SOFYM 
SOFTA 
DATAS 
SOF WM. 
6۴ 


ВО‏ 121 ط 


SOFYN 
SOFTA 
DATAS 
SOFYNI 
OUTEHC 


РТА ВО 


SOFYO 
SOFTA 
DATAS 
SOrFYOL 
OUTCHC 


РТАТ ВО 


SORYP 
SOFTA 
DATAS 
SOFYPL 
OUTCHC 


РТАТ ВО 


SOPO 
SOFTA 
OUTCHC 


SIEN 
SIFA 
ТОМА 


INCHC 
#16 
DATA1 
STEG 
DATA2 


۴۳ ۲۳ تب‎ EUS 


ОСТРОЕ РЕ ТЕ 


FIFO ЕРУ? 


OUTPUT ۳ 


FIFO FPD XO 


8 


۶۰٠3 ۴٢٢/۰0 2 


OUTPUT FILL 


ETEONRDY 2 


OUTPUT FILL 


ЖЕЛ СЕНШЕ 


СНАК 


СНАК 


СНАК 


СНАК 


СНАК 


CHAR IN ЕХ FIFO? 


LOAD CHAR 


34 


#12 


#13 


#14 


#15 


#16 


mol ROUTINES 


3755 
3756 
5757 
3758 
S59 
3760 
3761 
3 752 
3763 
4د‎ 
3765 
37665 
3767 
3768 
3769 
3770 
37 71 
3772 
3 773 
3774 
3775 
3776 
y 
3778 
B779 
S780 
5781 
2782 
3783 
3784 
2785 
3786 
3787 
3728 
3789 
3790 
S791 
3792 
3793 
3794 
23795 
3796 
8797 
97098 
3799 
3800 
3501 
3502 
3803 
3804 
3805 
3806 
3807 
3808 


51۳3 


ЭГЕЗА 


SIF4 


SIES 


SES 


SIPA 


SITER 


SIERI 


SIFRA 


CMPA 
BEQ 
STAB 
DEX 
BNE 
CERA 
STAA 
STAA 
STA 
LDAA 
LDAB 
BNE 
ANDA 
BRA 
ORAA 
STAA 
STAA 
ANDA 
ORAA 
STAA 
STAA 
CLR 
JUMP 
DECB 
BNE 
STX 
JMP 


LDAA 
BNE 
LDAA 
ВЕО 
LDX 
LDAA 
BMI 
SEX 
JMP 
LDAA 
STAA 
INX 
CPX 
BNE 
SEI 
LDX 
LDAA 
STAA 
INX 
LDAA 
STAA 
STAA 
STA 
СТЕ 
ЕЕ 
УМР 


#033H 
S TES 
STERR 


Sirs 


SIEN 
SELFTR 
INCHC 
РАІАР 
STERR 
SIF3A 
#07FH 
SIF4 
#080H 
PA1AD 
PTA1AD 
#080H 
BITELT 
BITELT 
LATCH2 
STERR 
TDMA 


S TES 
20۳ 
ТОМА 


SELFTR 
SIEI 
ТМРТЕС 
SIFA1A 
КСКХРТ 
DATA1 
SIFRA 
RCRXPT 
TDMA 
DATA2 
Пд 


#ERCRX 
БТЕК 


#SRCRX 
ОХ 
АСІАР 


#0BDH 
АСТАС5 
RR 
RCRXPT 
SIEN 


TDMA 


CORRECT CHARACTER? 


CLR DBP SELF TES? FALE 


SET DBP SELF TEST FAIL 


ADJUST SELF TEST 
PATI, BITE LITE 


ЕЛ БЕШЕ ТЕСТ? 


CHAR IN INPUT FIFO? 


LOAD & STORE FIFO CHAR 


BUFFER FULL? 


LOAD ACIA WITH 1 
R/CCOW RX CHARS. 


3809 хх ی‎ ХЕ АЭЖ 


36810 


325119 4 FILE DI SING KX BURST WITH 


ж 


"КЕ" DATA 


38 12 
3813 
3814 
3815 
3816 
32817 
3818 
3819 
3820 
2221 
3822 
3823 
3824 
3825 
3826 
29277 
3828 
3829 
3830 
Bool 
3532 
3833 
3834 
3835 
5636 
58937 
3838 
3839 
3840 
3841 
3842 
3843 
3844 
3845 
3846 
3847 
3848 
3849 
3850 
5951 
3052 
5553 
3854 
2855 
3656 
3957 
38568 
3859 
3860 
3861 
3862 
2962 
3864 
3865 
3866 
386 / 
3868 


SIFRB 
STER 


SIFRD 


SIFRE 


* 


ж 


SIFAIA 


ЭТЕД 


SIFA1B 


SIFA1 


SIFA2 


LDAB 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
SIX 
LDX 
DEX 
BNE 
CER 
JMP 
STX 
DECB 
BNE 


LDX 
LDAA 
BNE 
LDAA 
ANDA 
BNE 
CLR 
CLR 


LDX 
STX 
LDX 
LDX 
STX 
LDAA 
BNE 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
СЕХ 
ВМЕ 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


816 
#OFFH 
RBPNTR 
ON 


RXUVAL 
SIFRD 

RXLVAL 
RBPNTR 
кЕСНСТ 


RBCHOT 
INCHC 


SIFRE 
تا ۳1۱۱۲ ط‎ 
SIFO 
INCHC 


SIERC 
з ТВ 


RXPNTR 
ЗА 
SIFA1C 
PTONRX 
MASKIO 
SIFA1B 
SIEN 
FILLFG 
TDMA 
0, X 
RBPNTR 
RXPNTR 
4, X 
ЕВСНСТ 
FILLFG 
SIFRBE 
DATA1 
SIFA1 
TDMA 
DATA2 
RBPNTR 
OF 


RXUVAL 
SIFA2 

RXLVAL 
RBPNTR 
RBCHCT 


2 8 
ТМСНС 


SIFB 


INIT STORE COUNTER 


ADJ PNTRS 


ТЕЗ ЕРЕН CH CNT 


DEC STORE COUNTER 


SETUP RCV PNTRS 
TEST PORT'S TX REO FLAG 


TEST IF PORI IS ON 


RABOR CTR BURST; C TA RERO* 
ТОК ТЕМЕН ТОБЫ 
FRILL BURST WITH “FR'? 


LOAD & STORE CHAR #1 


ADJ PNTRS 


TEST FEES CH CNT 


3869 
38 70 
328 71 
3972 
3875 
3874 
2875 
за 16 
3877 
23878 
3879 
3880 
3881 
3882 
3883 
3884 
5885 
3885 
3887 
3888 
5889 
3890 
ESL 
53322 
3893 
3894 
3895 
3896 
3897 
3898 
3899 
3900 
3901 
E3902 
3903 
3904 
2905 
3906 
3207 
3908 
2909 
3910 
S911 
5912 
5913 
3914 
КЕШІ 
зае 
5517 
3918 
SOLS 
3920 
39 1 
3922 
3928 
3924 
5192 5 


БТЕВ 


“FEP T 


БТЕВ2 


ӘТЕС 


STRECE 


STEC2 


SIED 


SIBDI 


SI RI 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CEK 
BNE 
LDX 
STA 
LDX 
INX 
S TX 
LDX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
E 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
TEX 
BNE 
EDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


STEREO 
INCHC 
0۵1 
SIFBL 
SIFP 
DATA2 
БЕРОЕ 
0,Х 


ЕХОХАІ, 
SUPE 

RXLVAL 
RBPNTR 
RBCHCT 


RBCHCT 
ІМСНС 


SIEC 

E TRO 
INCHC 
ГАТА1 
17 
STEP 
DATA2 
RBPNTR 
0 


RXUVAL 
پچ‎ 

RXLVAL 
RBPNTR 
RBCHCT 


 - ٤۳٦ 
۱۱۵۹۵ 


SITED 
SIFO 
ІМСНС 
DATA1 
SIFDL 
SIER 
DATA2 
RBPNTR 
O 


RXUVAL 
ӘШЕШ2 

RXLVAL 
ЕВРЕИТЕ. 
Еванст 


ЕВСНСТ 
TNCHC 


SIFE 


LOAD & STORE FIFO CHAR #2 


ADJ PNTRS 


TEST FIFO CHARS COUNT 


LOAD & STORE FIFO CHAR #3 


ADJ PNTRS 


TEST FIERO CHAR COUNT 


LOAD & STORE FIFO CHAR #4 


ADJ PNTRS 


TESI FLIEO CHAR COUNT 


3926 
S727 
3928 
3929 
3930 
3931 
23932 
3933 
3934 
3955 
3936 
3937 
3935 
3939 
3940 
3941 
3942 
3943 
3944 
S945 
3946 
3947 
3948 
3949 
3950 
5551 
39252 
3253 
3954 
32553 
3956 
3957 
з 
9959 
3960 
5961 
3962 
3963 
3964 
3065 
S366 
SOT 
3968 
3969 
3970 
397I 
3972 
3973 
3974 
2975 
90 6 
3977 
39278 
2979 
3980 
5951 
9902 


SIFE 


らら 9-٤ 


ESRB D 


SIFF 


о ШЕВ 


5 1 ۲ Z2 


SIEG 


SIPOL 


SIFG2 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 
JMP 
STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


SUC EO 
LNCHC 
DATE? 
S 
STEE 
DATA2 
RBPNTR 
0, x 


RXUVAL 
52 

RXLVAL 
RBPNTR 
КЕСНСТ 


RBCHCE 
INCHC 


SIRE 

5 
Мене 
DATAL 
SITEET 
SIBE 
DATA2 
RBPNTR 
0, x 


RXUVAL 
۳2 

RXLVAL 
RBPNTR 
RBCHCT 


RBGHCT 
۴ 


SIEG 
SIFO 
INCHC 
DATAL 
SIFGI 
SIFP 
DATA2 
RBPNTR 
О 


RXUVAL 
SIEGE 

RXLVAL 
RBPNTR 
20806 


RBCHCT 
ЕС ГІС 


ЭШЕН 


LOAD & STOPRE ۶۶۱۱") 5 


ADJ PNTRS 


TEST 00۹۹ COUNT 


LOAD & STORE FIFO CHAR #6 


ADJ PNTRS 


TEST FIFO CHAR COUNT 


LOAD & STORE FIFO CHAR #7 


ADJ PNTRS 


TEST ELEGO CHAR COUNT 


3983 
3984 
3985 
3986 
3987 
3988 
39893 
5990 
3991 
3992 
EIOS 
3994 
5995 
3996 
3997 
3998 
3999 
4000 
4001 
4002 
4003 
4004 
4005 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 


STEH 


STERT 


БШЕН2 


SIFI 


STETI 


7789 


SES 


SIFX1 


SIFX2 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
ШЕЛ 
ВМЕ 
LDX 
STX 
LDX 
INX 
STA 
LOX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
SEX 
LDX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
EDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STIX 
LDX 
DEX 
BNE 


STEREO 
INCHC 
DATA1 
SIFAI 
SIEP 
DATA2 
RBPNTR 
Qu 


RXAUVAL 
БЫ? 

RXLVAL 
RBPNTR 
8 ٦ 


RBCHET 
INCHC 


БЕВ 
SIPO 
INCHC 
DATA1 
STETI 
STEE 
DATA2 
RBPNTR 
О 


RXUVAL 
SEES» 

RXLVAL 
RBPNTR 
۳ 3 )و‎ 


۴ 
INCHC 


ӨТЕХ 
SIEQ 
INCHC 
DATA1 
STEAL 
STER 
DATA2 
RBPNTR 
DX 


RXUVAL 
SIEX2 

RXLVAL 
RBPNTR 
RBCHCT 


۳ 
ЕТЕНЕ 


STR 


LOAD Ws STORE, FIFO F8 


ADJ PNTRS 


TEST FPIRPO CHAR] COUNT 


LOAD & STORE FIFO CHAR #9 


ADJ PNTRS 


TEST FIFO CHAR COUNT 


LOAD & STORE FIFO CHAR #10 


ADJ PNTRS 


JEST FIRS CHAR COUNT 


4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 
4062 
4063 
4064 
4065 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4074 
4075 
4076 
4077 
4078 
4079 
4080 
4081 
4082 
4083 
4084 
4085 
4086 
4087 
4088 
4089 
4090 
4091 
4092 
4093 
4094 
4095 
4096 


SI PJ 


З РЕ 


2ت6 5 


STERK 


SIFKL 


EIE 


ОЛЕГ, 


SIELL 


SIFL2 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
SP 
BNE 
LDX 
Six 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


SIX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
GPA 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


STX 
LDAA 
BMI 


LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
SX 
LDX 
INX 
STX 
LDX 
DEX 
BNE 


SIFQ 
INCHC 
ПАТАТ 
51 
ӨТЕР 
DATA2 
RBPNTR 
O x 


RXUVAL 
S 1572 

RXLVAL 
RBPNTR 
ава 


RBCHCT 
INCHC 


S TER 
SEFO 
INCHC 
ПАТАТ 
БЕЯ 
ОЛЕР 
DATA2 
RBPNTR 
0,X 


RXUVAL 
SER 

RXLVAL 
RBPNTR 
Еванст 


RBCHCT 
TNCHC 


SIFL 
SIFO 
INCHC 
0221 
See ea 
ЭТЕР 
DATA2 
RBPNTR 
OFX 


RXUVAL 
SIED2 

RXLVAL 
RBPNTR 
8+8۵ 


REBCHCT 
INCHC 


SIFM 


LOAD & STORE FIFO CHAR #11 


ADJ PNTRS 


TEST FIFRO HAR COUNT 


LOAD & STORE FIFO CHAR #12 


ADJ PNTRS 


TEST FIFO CHAR COUNT 


LOAD & STORE FIFO CHAR #13 


ADJ PNTRS 


TEST FIFRO CHART COUNT 


140 


4097 
4098 
4099 
4100 
410) 
4102 
4103 
4104 
4105 
4106 
4107 
4108 
4109 
4110 
4111 
4112 
4113 
4114 
Z115 
4116 
2117 
4118 
1 11 
4120 
4121 
ТЛ 2 
4123 
4124 
4125 
4126 
diey 
4128 
4129 
4130 
4131 
Zu 2 
4133 
4134 
4135 
4136 
Hana 
4138 
4139 
4140 
4141 
4142 
4143 
4144 
4145 
4146 
4147 
4148 
4149 
4150 
4151 
4152 
4153 


SIFM 


SIFM1 


STEMZ 


ӨТЕМ 


STENT 


SIFN2 


SIFO 


51۱1 


SIEO2 


SIFP 


STX 
LDAA 
ЕЕШ 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
S TX 
LDX 
INX 
STX 
LDX 
DEX 
BEQ 
STX 
LDAA 
PPL, 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
BEQ 
STX 
LDAA 
BPL 
LDAA 
LDX 
STAA 
INX 
CPX 
BNE 
LDX 
STX 
LDX 
INX 
STX 
LDX 
DEX 
ВЕО 
STX 
LDX 
LDAA 
LDAB 
STAA 


SIBO 
INCRE 
0ھ‎ 
ӨТЕР 
DATA2 
RBPNTR 
О 


RXUVAL 
STEMZ 

RXLVAL 
RBPNTR 
RBCHCT 


ЕВСНСТ 
ІМСНС 


NE 
INCHC 
DATAL 
ӘТЕР 
DATA2 
RBPNTR 
0 


RXUVAL 
ЗІРМ2 

RXLVAL 
RBPNTR 
КБЕНЕТ 


EBCHCT 
INGHC 


SIRS 
۱۳۱ 
ھ0‎ 
SIFP 
DATA2 
RBPNTR 
OF 


RXUVAL 
SIEO2 

RXLVAL 
RBPNTR 
RBCHCT 


ЕВЕНСТ 
INCHC 


SIFO 
INGHG 
RXPNTR 
RBCHCT 


RBCHCT+1 


4,X 


LOAD & STORE FIFO CHAR #14 


ADJ PNTRS 


TEST FIFO CHAR COUNT 


LOAD & STORE FIFO CHAR #15 


ADJ PNTRS 


TESS FIFO CHAR COUNT 


LOAD & STORE FIFO CHAR #16 


ADJ PNTRS 


TESI FIFO CHAR COUNT 


UPDATE PORT'S BUFF PNTRS. 


14] 


4154 
4155 
4156 
4157 
4158 
4159 
4160 
4161 
4162 
4163 
4164 
4165 
4166 
4167 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
4175 
4176 
4177 
4178 
4179 
4180 
4181 
4182 
4183 
4184 
4185 
4186 
4187 
4188 
4189 
4190 
4191 
4192 
4193 
4194 
4195 
4196 
4197 
4198 
4199 
4200 
4201 
4202 
4203 
4204 
4205 
4206 
4207 
4208 
4209 
4210 


SIFQ 


STAB 
LDAA 
LDAB 
STAA 
STAB 
JMP 

CLRA 
STAA 
BRA 


SA 


RBPNTR 
REPNTR+1 


0,Х 
رط‎ 
ТОМА 


SIEN 
SIFP 


ХКК ХХЕЖХХХХХ ХХХ ХХХ Ж ХХ Хх kk ў Хх Ж Ж Хо Ж Ж Хх Ж Ж ЖЖ жж‏ سارہ سر سز 


IRSA 


IRSB 


ھ20 


IRSD 


IRSE 


ТЕБЕ 


LDAB 
LDAA 
BEQ 
BITB 
BEQ 
LDX 
LDAA 
STAA 
INX 
STX 
СРХ 
ВМЕ 
LDAA 
STAA 
CLR 
ВАВ 
ВМЕ 
ЕТТ 
BITE 
BNE 
LDAA 
STAA 
RTE 
BITB 
BEQ 
LDAA 
STAA 
LDAA 
LDAB 
BEQ 
DECB 
ВЕО 
ПЕСВ 
ВМЕ 
LDX 
STAA 
INX 
SIX 
ЕР 
ВМЕ 
LDAA 
STAA 
BRA 


ACTACS 
4006881 Gc 
IRSC 
#2 
IRSC 
ЕСКЕРТ 
0 , x 
ACTAD 


6" ۳٢ 
#ERCRX 
IRSB 
#09DH 
АСТАС5 
TAS TEFG 
#1 
IRSE 


#1 
IRSE 
#1 
۳۳ ۵ 


#070H 
IRSE 
#1 
1КЪВЕГ 
ACTAD 
6 
IRSJ 


IRSG 


IRSN 
RIXPT 
0,Х 


RIEL 
#ERTXB 
7 
#1 
RDRDY 
TRSH 


INTERRUPT REQUEST SERVICE ROUTINE 


TDR EMPTY? 


OUTPUT CHAR شف‎ 


CLR TX IRQ ENABLE 


КОЕ FULL? 


RCCOW/CCOW BITE ERROR: 
IRQ ERROR OR SCU FORMAT ERR 


ACIA RX ERRORS? 


LOAD ACIA RX CHAR 


STORE CHAR IN RCCOW BUFFER 


SET FOR RCCOW DATA READY 
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4211 ІК5С LDX CTAPT 


4212 STAA ОДА STORE ات‎ IN ات ای‎ BUFFER 
4213 INX 

4214 STX СТАРТ 

4215 СРХ #ECTXB 

4216 BNE TEKST 

4217 LDAA #2 SEI FOR CCOW DATA RDY 
4218 STAA CDRDY 

4219 IRSH CLR RCFG 


22208 Т RTI 
2۰۰۱ [RSJ СМРА НОАЗН 


4222 ВМЕ IRSL 

4223 LDX #SCTXB 

4224 STX CTA T 

4225 LDAB #1 

4226 IRSK STAB RC FG 

4227 RIT 

4228 IRSL CMPA #OA4H 

4229 BNE TRSM 

4230 LDX #SRTXB 

4231 STX ЕТХРТ 

4232 LDAB #2 

4233 BRA IRSK 

4234 IRSM CMPA #OA9H 

4235 BEQ IRSMA 

4236 CMPA #OABH WBR 
4237 BEQ TRSMA WBR 
4238 BRA IRSD WBR 
4239 IRSMA TAB GET RXINHB BIT 2 FROM A9/A11 BIT 2 WBR 
4240 ANDB #02H WBR 
4241 STAB КХІМНВ WBR 
4242 LDAB #3 

4243 STAB FO 6 

4244 ВКА IRSK 

4245 IRSN LDAB RC3FG 

4246 CMPB #3 

4247 BEQ ІК50 

4248 СМРВ #2 

4249 ВЕО ІК5О 

4250 ТАВ СЕГ БХІЫНЕ ЕТТЕ 4,3 FROM BITS 7,56 WBR 
4251 RORB WBR 
4252 RORB WBR 
4253 RORB WBR 
4254 RORB WBR 
4255 ANDB #OCH WBR 
4256 ORAB RXINHB WBR 
4257 STAB RXINHB SEF 
4258 ANDA #03FH REMOVE RXINHB BITS BEFORE USING WBR 
4259 ОТАА BRATE2 PORT BIT RATES (3 & 4) 

4260 TAB 

4261 ANDB #7 

4262 ANDA #038H 

4263 ASLB 

4264 ASLB 

4265 ASLB 

4266 STAB СНКАТЗ 


4267 STAA CHRAT4 


4268 ЕЛЕК RCFG 

4269 CLR ЕСЗЕС 

4270 RII 

4271 IRSO TAB GET.  RXINHB BIT OTFROM BITIG WBR 
4272 ROLB WBR 
4273 ROLB WBR 
4274 ROLB WBR 
4275 ANDB #O1H WBR 
4276 ORAB RXINHB WBR 
4277 STAB RXINHB SEE 
4278 ANDA #OBFH REMOVE RAINHB BIT BEFORE USING WBR 
4279 STAA BRATE 1 PORT BIT ESTES (1 & 2) 

4280 ТАВ 

4281 ANDB #080H WBR 
4282 STAB BPSIOK 

4283 TAB 

4284 ANDB #7 

4285 ANDA #03 8H 

4286 ASLB 

4287 ASLB 

4288 ASLB 

4289 STAB CHEATT 

4290 STAA CHRAT2 

4291 IRSP BEC ЕСЗЕС 

4292 ЕТТ 

4293 IRSO STAA PTONRX PORT (ON « В СМЕС INFO 

4294 BRA IRSE 

4295 Ж Ж Ж Ж Ж Х Ж о Х Ж Ж Ж Хо Ж Ж ХХ Жо Ж Ж СК Ж Ж Ж Ж К Ж Ж Ж Ж Ж Жо Ж ХО Ж Ж Ж Ж «2 4 «2 4 ХО Ж Ж ХО К s لو‎ К К 
3296 * 

4297 * LOAD RX ELASTIC BUFFER FOR 16 KBPS 

3298 * 

4299 STUFF LDA #SBUFF1 

4300 CIRE 

4301 STUFA 5ТАА ОХ 

4302 ІМХ 

4303 ШИЕВ 

4304 ВМЕ ЭТОЕА 

4305 RTS 

4306 KRRK KK KKK KKK KK KKK KK KKK RK RK RK RR RR KKK KR KR RK RK KK KKK KEK 
4307 * 

4308 INSERR BRA INSERR BAD INTERRUPT- CRASH 

4309 * 

4310 BERK RK RR RK EK RRR RK KR KKK ERK EK KEK KK RK KEK KR KK KR KR RK RR KE 
4311 * 

4312 * PROGRAM VERSION, ROM CHECKSUM VALUES, AND INTERRUPT VECTORS. 
4313 * 

4314 Ж Ж Ж Ж Ж ЖЖ Ж ХО Ж ХС Ж Ж ХХ Ж Ж Ж ЖС К Хо Жо Ж Ж Ж Ж ЖЖ ОК Ж Ж Ж ЖС Ж ЖС К Ж Ж Ж Ж Ж ХК Ж ХО Ж Ж Ж Ж Ж Ж Ж ЖЖ ЖЖ 
4315 ORG ОЕЕЕБН 

4316 PGMVRS FCB 4 -* PROGRAMIN ERS TONSA 

2517 СКЪМВ КМВ J: MSB OF CHECKSUM - BD. PROGRAMMER SUPPLIES VALUE 
4318 CKSMA RMB T LSB OF CHECKSUM = SEE 98-Р0В89293Т БОК БЕЛЕ. 
4319 FDB IRS IRO- VECTOR 

4320 FDB INSERR SWI ERROR 

4321 FDB INSERR NMI ERROR 

4322 FDB PWRON RESTART VECTOR 

35235 =~ 

4324 END PWRON 
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APPENDIX E 


A. DATA BUFFER PROCESSOR LABEL CROSS REFERENCE 


Defined 
Label Name On Referenced On 


BITRAT | 642 | 057 945 


42 

u а 2351 2385 2406 2524 2528 2566 2580 2662 
2684 2720 2740 2748 2757 2761 2165 2768 
2771 2775 2779 2733 “2787 боо 


BSERVA | aw 


SERVB | ml 
E] - a “Ма. н 
2831 2835 

2829 

2017 285 

3853 2455 

257 ۰ 53 


2860 785 رس‎ 
CKSMA — سس‎ 
CKSMB سس سس‎ 
CLEAR | ie | 3 e 
а 





NT | sw | и во جح‎ aT 
556 


тА — — | 972 O O e nT 


101۸3 
4 


ОТВ ra 


IOIBA 1144 1147 


IOIBB 1145 1145 


0279 
Па 
1149 1314 


ри пе Бо Menem © 
rom вя | GB DH ë  —— — 


Defined 
Label Name On Referenced On 


101۲] | ۲ 1065 | 1587 1 [595 1401 1405 1409 1415 1417 
1421 1425 
1001-1 1071 1068 


101-4۸ 1078 1075 
1O1LFB 1081 1075 10/7 1079 


1085—1089 

۳3 

10115 1050 122 | 1226 1251 1256 1244 1249 1254 1259 
1264 1269 1274 

ШЕ 

i050 1052 1054 

1037 

1338 

1542 


OTN; 


IO1N6 1254 1259 


00 7 

1264 1262 

pm پئ‎ 25 я 
976 


1285 1220. 1225 71220712952 2 15 1248 1255 
1258 1263 1268 1275 1275 1278 


1291 1286 
ІОТҮ 1292 . 1 1135 


IO1YA 1303 6 
ІОТҮДІ 1215 


28 
ove “ўв | aa 





101 1576 та 

паа 

7 
бб — пипа ТШШ п 
юн fe ーーー ニニ ーー ニー 
iom IS mw — E TS 


x 


0117 Ре O O 
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Оеппед 
Label Name On Referenced On 


ОТҮК 1401 


Ке 2 -‏ 
سس 1 EM‏ 
سس سس шы Ср‏ 
و ——— — ۱ ۳ ۱ (Б‏ 
سس سس را ۲ ۱ EO‏ 
<a | — — ——-‏ 
1 ا ا ا رہہ سے | lovq — | MB‏ 
1574 
risa‏ 
1469 1471 

(02 с р 77 سس‎ 
Ok OSS جو‎ 
шери |в — GZ sz s 
[OF 
IO2FA 
(020 
ОЗСА 
[02GB 
[OH 
ГОРНА ер سس‎ 
08 
Оз! 
[02K C رہ‎ 2. 
IO2LF 1511 1844 1848 1852 1858 1862 1866 1870 1874 

1878 1882 
2 1524 


1028 1521 525 [525 
IO2LFC 1541 1551 1555 


IO2EFD 1548 1544 


IO2LS 1476 1678 1685 1688 1695 1701 1706 1711 1716 
1721 1726 1751 


102۸ 09 1494 


96 498” 150 
ЕЕ 
[686 
p. 


оо — —] 168 | コー ロー イイ ーー 
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Defined 
Label Name On Referenced On 


102К5 1697 1695 


1026 733 
ne ЕИ 


1430 Do 1025 1046 3 “۲)7 +9 70 


13 1249 1369 1577 1386 1390 1594 1597 
1400 1404 1408 1412 1416 1420 1424 


1291 









Б 
М М 
де 79 
نے‎ 


وا 
ІО2ХР 1742 1677 1682 1687 1692 ` 1696 1700 1705 1710‏ 
1755 »15 1750 1725 1720 715[ 


IO2YC 1787 
IO2YCI 1855 1841 


O2YD 1800 1590 1774 
O2YE 1807 1805 


00 1820 0 
0 1547 6 


07 1801 
ІО2ҮҒА 1859 
ІО2У 0 1844 

C ig 


ioi EE н 
OY] ND ee и 


1858 
1862 
i матен и 


T 


IO2YP 1878 
(0276 
m 


1859 
[893 
2033 
2057 


2 
2 
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Defined 
Label Name On Referenced On 


ОЗС 20404 2042 
ОЗСА 2044 
030 2052 2228 
ОЗПА 2064 
ОЗЕ 2054 
ОЗЕ 2070 
ОЗЕА 2091 
ОЗЕВ 2095 
030 2256 
ОЗСА 2111 
ОЗСВ 2115 


O3H 2065 

ТОЗНА 2126 

ІОЗНВ 2129 

ІОЗІ 2133 2198 

IOSK 
IOSLF 1968 2301 2305 2309 2315 2319 2323 2327 2331 


No 
سم‎ 
--4 
し っ 


IO3LS 1933 2135 2140 £2145 2150 2158 2163 2168 
2178 2183 2188 
OTSA 
IOSLSX 1940 
IOSM 2143 
IO3N2 2148 
103(3 2192 
OSN4 2156 
103М5 2161 


IO3N6 2168 2166 
IO3N7 nm 


озм 2176 
10559 nm 


2130 р 2130 
2193 





IO3PT 1887 


0 

2 
> 
де 


2 


ТОЗХО 


2205 2200 
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Defined 
Label Name On Referenced On 


ІОЗУ 2206 2034 2038 

ІОЗУ А 2228 2217 0 

1003۷ 2232 2127 

ІОЗУВ 2207 

IO3YC 

103۳01 2252 
ТОЗҮР 
1032 
IOSYEO 2283 
031ا‎ 
7 2292 
IOSYFA 
0 ШЕГЕ кке ке е... “Я 
103۷1 | no ss; m= 9 1 
10371 [390 1772 Ж 
ОЗҮ? зо ГЕ و‎ A m 
IOSYK | инч 
позу, з ہہ اج اہ‎ С о о SSS 
шум ^ | 7:35 р о Т ہے‎ 
xw 7| 2m m =a 
0 ви рали а 
ТОЗҮР 33 |. 
0 LIS uw om c -— EN 
IO4A 2488 
IO4A3 2383 

2492 2490 

2496 2494 

IO4BA 2507 

2505 2503 

2523 
IO4F 2527 

IO4FA 2555 2548 

IO4FB 2556 2552 

IO4G 2713 

IO4GA 2568 

ІОАСВ 2570 

OF 2381 
2583 

2592 
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Defined 
Label Name Referenced On 
O4K 


1O4LF 


2597 
2425 


2772 216 2180 2754 2758 


2451 
2458 
2441 


041 
04۸ 
O4LFB 
O4LFC 2455 
O4LFD 2462 
10415 2590 





= 


М] to 
+ 
ما‎ 
со 
t 


[つう 


2597 2002 2607 2615 2620)" 2625 2650 
2635 2640 2645 

2408 

2440 2412 2414 

2507 

2600 

2643 

2605 





2415 
2416 
2407 
2602 
2645 
2607 


O4LSA 
O4LSB 
O4LSX 


O4N10 
O4N2 

О4К5 2611 2609 
O4N4 2615 2613 


2620 | збій 


Ol ol ol o| ol ol O| O برا اسر الس ابر أب‎ =i 
2 


кеше 


2625 

2671 

2655 2633 

2640 2638 

шш O I —À ш — 
2205 


ТО4РТ 2344 1894 1928 1949 2067 2071 2109 
J27 220 28; 2291 2300 2304 
2314 2218 25222 2326 25.0 3 
ТО4ХР 2656 2591 2596 2601 2606 2610 2614 2619 2624 
تک‎ зад. 7 7 
©з жү т == s= жы `1 





2657 
266 
E Е — — е 
2718 

2734 274 


1041 2461 2750 


[Au осо ем 
mu 1 —— са 
تا‎ і 
NEU Сү “216 wina mmmn a N 


۳1 


Оеппед 
Label Name On Referenced On 


ОЗҮ) 
OAYK 
1 
O4YM 
هن‎ 
O4YO 
آ07‎ 
O4YQ 
RSA 
RSB 4179 
RSC 4170 4172 
RSD 4238 
RSE 4184 4187 
RSF 4192 
RSG 4199 
RSH 4210 


Wool olol o|ol o1o 
Un 


7 او I‏ ابد 1 1 اھ ات ات sl Sol‏ 
^ 


RSI 4207 4216 

RSI 
4233 4244 

1334 

1549 

2294 

277 

1360 1361 1364 1365 1366 1367 1368 

1817 1818 1821 1822 1823 1824 1825 

2274 2275 2278 2259 E? 50 228] 2282 

295] 2752 2/55 2736 27377 2738 2155 


US I CC Е r ہہ‎ 
риком | F б 
hw —— E 2727 I 
RBIIDA 241 257 
253 


RBIIEA 
капо 
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E 
Label Name Referenced On 


RBIIGA a ee ےس‎ 
Rm [ж [Я سس‎ 
КВИН 266 285 

ВПІ 
КВПНА 297 

503 

RBI2B 225 

RBIIC 
RBDCA 
KBI2D 321 

RBDDA 
BDE 553 
КВОБА 
RBI2G 339 336 

RB2GA 1-701۸ mm 
RBI2GB 
КВОН 586 557 576 

КВІ2НІ 387 354 

КВОНА 596 
RBDHB 100 
RBISB 406 219 

КВВС 409 407 

КВІЗСА 412 410 

RBSD | 36 | —— ë 
RBISDA 


EE | e e 
ре ЩЩ 


BEGET 30 | 4 
КЕНЕ | m a æ 


RESMI tw V 生 二 打 科 
RBISHA 
RBISHB и E E 
RBI4B 499 408 
RBI4C 502 500 
7 505 
RBHD 
КИЕ Sio 
RBIAEA 529 324 
RBI4G 54] 322 
RBHGA = | тили 
2 56 
m 


ャ ーー 
сл 
„ә 


Оеппед 
Label Name En Referenced On 


یہ ۔ wm o —— w‏ چا تا 
вина зорово a аа‏ 
Eun зн s аты‏ 


199 
га 


КВІВА 


8 

es 

x: 

ста 

637 | e 

m ar 
Es — | ТТІ ай 
Ec | 68 | 59 و‎ م٦‎ 
ED | [Ф — — — وچ جچ و و‎ 
а 
WES еи ا‎ 8 

ar 

ROMERK 


сл 
= 


ROMERR سس‎ a 56 
46 

38 
ERVF1 2847 

SERVF2 
2857 

2867 

2861 

2859 

2877 

2871 

2869 

38 188 
ui 

2886 

S]F 1 3750 3784 

SIF2 5152 3779 


ШІ 
CO 


(の 


154 


Defined 
Label Name On Referenced On 


SIFSA 3766 


SIF4 - 
SIFS 3778 
SIF6 
SIFA 5783 
SIFA1 3855 as 
SIFAIA 3836 3786 
SIFAIB 3845 3841 
SIFAIC 3842 3838 
Es 


SIFB 
SIFBI SS m 
тво 
۴ 
ща 3893 
SIFC2 
SIFD 
A 
SIFD2 
SIFE 5923 
а 
SIFE? 3936 
SIFF 3944 
SFI 
17 
SIFG 3963 
۹۳01 
SIFG2 3976 
STFH 3984 
5ТЕН! зв [Я m 
5ТЕН? 3993 
SIFI 4003 4001 
SIFT] 4005 
SIFI2 4014 4012 
SIFJ 4059 
SIFJ1 4045 4045 
SIFJ2 4052 4050 
SIFK 4060 4058 
SIFK1 4064 4062 
SIFK2 4071 4069 


SIFL 


4079 4077 


SL s 
iom 
— Two US 
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ЕМ? 
IFR г «пу | я 
[FI ۔ا سوں۔‎ —— M EL н 
IFN2 
IFO 2 | MEM 
01 Eee 
FO? 

3833 3892 1 30 3949 5968 5987 


4150 


3796 
SIFRI 3790 
3792 
3815 


SIFRA 
SIFRB 
SIFRC 5 


Defined 
Label Name On Referenced On 
4 





(の) Un ооо оро ро ри со 
=i ы FA 
uj oe "Tj 
の の "9 


921 93) Go 

ooj ~ 

—| U3| л оо 
اس ای‎ о 


3830 
1020 


SOFA 2906 2885 


сае س‎ = mT 
SOFBS 
SOFB6 
2953 


し 


دیا 


І Got Go 
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i “ж . 
Label Name On Referenced On 
2985 


(の | (の 


OFBN 2987 
OFBO 


01 

5023 

SOFBX 3052 

SOFBY 3036 

SOFBZ 3041 

SOFC 3612 

ЗОЕСА 3075 5075 

ЭФЕС 3082 5076 

SOFCC 5088 

SOFCD 5081 3092 

SOFD 5099 

SOFDA 
SOFDB 
SOFDC 2 


SOFDD 
SOFE 
SOFEA 
SOFEB 
DE 
SOPED 
SOFF 
SOFFA 
OFFB 
0۲۲ 
OFFD 
OFG 
OFGA 
OFGB 
OFGC 
OFGD 
OFH 


ریا 
Ф‏ 
ریا 


GI} Go} Go 
— a к-- 
bo 
че | | © 
ریا‎ 
== 
سے‎ 
GJ 
ран 
bo 
tO 


092) (2 


UJ 
ーー ーー 
Cn 
UJ 
— 
دیا‎ 


ot Got Gol Gol ریا‎ 
— سے‎ デラ — 
NI AL ni nay +. 
Са] دا ات اي اس‎ 
し っ | 05 02] 02] دیا ریا‎ 
یر یر اسر اسر ای‎ — 
[І Cal BY] By] Got Got BO] | 
دیا‎ SOl =| ہی امن‎ Ne) 
درا‎ 
— 
л 
نا‎ 


~ 
tO 
دیا‎ 
ох 
с 


“2 دیا‎ 02] 02] 02 
о]! ol امن‎ со 
Cal | СІ с 
loo} Got Gol Go 
qm اف‎ === — — 
Ol ف أف امن‎ 
し っ | اس ای‎ оо 

دیا 

— 

оо 

نا 


ХО 
с 


Фр) 
Т К] коі К] І | | | سم‎ 
<> 
Мә 
دیا‎ 
Со 
оо 


Ne UJ 
кә) سم‎ 
—| つい 
Wot Go 
I NI] N| = 
<> 
— 
دیا‎ 
w 
سس‎ 
to 


— 
о 
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Defined 
SOFHA ы Мате E Referenced On 


درا 
دا 
һә‏ 
دیا 






5535 3226 
3258 
324 
3255 
3262 
3270 
3276 3261 5272 
528] 3279 
3292 3286 
3300 3298 
3306 3291 3302 


U2 
دیا‎ 
© 
\O 


G2] G2 
од U2 
トー — 
аі سے‎ 
(22 
ТШ 
مسر‎ — 


| し > 


3 
3321 ۰ 2 
5559 


UJ 
2 
e 
دیا‎ 
UJ 
UA 
со 


SOFLC 


3331 356 
SON 
SOFMA 
SOFMB 
SOFMC 
SOFMD 3381 2 

SOFN 3401 
SOFNA 3403 

SOFNB 3406 

3418 کر 

3426 = - 3422 

so 
SOFOA 
7 3442 
3450 
соо 5456 
Él - 
У ° 

FFE 
SOFPC Ш un 

SOFPD 347 3482 

SOFQ 548 
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Defined 
Label Name On Referenced On 


SOFQA 


5516 
250 7 

| SC 
SOFRB 3529 
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TBIQ 
TBIO1 
ТВІК 
ТВІКА 
ТВІКВ 
ТВІ5 
ТОМА 


5 963 
64 102 185 
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161 








APPENDIX F 


A. PHOTOS 





TD-1271B/U Front Panel 





TD-1271B/U Card Cage 


163 





K لے‎ ЗА. из 
نار‎ тт: 9 AE 


J 
B ec ۰ 


ef^ d 


4 " 
241 


we em dt dof 42, қ -ы 


аў 


ane 
ІШТІ 


= 


ЛІМДІ! 
U I I I NYU 


... E 


Бе» | 


- 
A‏ ٭ہ ہ >> > وہ ٭ 


5 
с 
> 
x 
= 
^: 
а“ 
а 
є 
є 
4 


== 
E 


і» 
° 

| 
۱ 7 7 1 


1 





ТИТ 


DBP Processor Card 


164 





دیا 


INITIAL DISTRIBUTION LIST 


Wefense [echnicaliintomnation @emier =: c 7 
8725 John J. Kingman RD., Ste 0944 
Fort Belvoir, VA 22060-6218 


Dudley KNOX артарлеве же ылы ese О ае E. 
Naval Postgraduate School 

411 Dyer Road 

Monterey, CA 93943-5150 


Center for Naval;Analysis eee DE 
4401 Ford Ave. 
Alexandria, VA 22302-0268 


Chief of Naval Researcha D کر رر‎ 
800 North Quincy St. 
Arlington, VA 22217 


Dr. Dan Boger. Chairman Code CS mec eee ee 
Computer Science Dept. 

Naval Postgraduate School 

Monterey, CA 93943-5100 


От: Мап-ТаК ӛіһіпг, Сөобв СООН ТЕ 
Computer Science Dept. 

Naval Postgraduate School 

Monterey, CA 93943-5100 


Kathleen M. Nelson. 200222252202. 
SPAWAR SYSCEN SAN DIEGO 

D844 

San Diego, CA 92152-5150 


Laurence NiXon. c M 
SPAWAR SYSCEN SAN DIEGO 

D832 

san Diego, CA 92152-5150 


Joe Hirschtelder. c Ў ee 
SPAWAR SYSCEN SANDIEGO 

D874 

San Diego, CA 92152-5150 


165 





DUDLEY KNOX LIBRARY 
NAVAL POSTGRADUATE SCHOLL 
MONTEREY CA 93943-5101 


I5 З 


10/99 22527-200 ۶ 





u 


E 


























































































"LET % 
H 1 Й эе PY `. ` 
7 к. С? СИУ رج‎ LI ОИ р» LI 
HE ال‎ ЖА» TL "ПК ЗА ۳۷ ее ЫТ 
| М A t yir Я ۱ 0 1 А ТОГЕ, 
ІШ | " ۱ ДЫ н | f р й Fy Tyee Е 
| і | ۱ i Е 2 Я М E І АОС Ж ot . 
| (1° pasa کہ‎ 
! 4 9 ' П s 
Il | | | | | A "n Tí i ШАГ L ‚' а mL 
۱ ! ІІ | ` нін" ۰ x бэ а 
д L] ГА 
UAE | | 4 2 ' zi dps 
! ! IW | і TELTE Ai: PROA LA 1 8 | 
2768 00 | E OE б 
4 z پر‎ d ТЕГЕ ۰ 
66318 A N aR Cnn най 
E == ы 7 камы П Pema elles tel ТАШ aoe ёп Аса 
ға Ча 4 A L TL LLP 09 я گا‎ ۱: ТО АПЕТ П А ۳ Я یں‎ А 
Y и pum » фадч В?" КЕЛ КС) To جو‎ , "uL з па [EL Е ' Жы "K P .. ۱ ۰ ۰ . 
" Vm, ü el ty задай О poo Mm pte E ak ۱ i ' one ۰ ۰ а ۱۰۱ 7 で " 
fin ba ' й ° ЕТЕ КА ПИ АА РН, МИЛ такал Саты "RII a ٤ ЭГО: ror 
ЗПР, М ні ЖАР n 1 р E ' M ja ‘ag Р, 0 ریرج یہ‎ P ۰ ЕДШ. "ow NT E MC. “Ó А 
ЖАДАП £ р FA I LM зад " а 4.4... РРО uU E "TTD «з ЕТЕГІН. рам > i 
و‎ гэнага 4 1 Бет et! m NE n] Po pos LE ML LL роб бо و‎ aa N, СЕУЛ. АМ 
12 л 4 2 [ П А 4.4 P ` Pe A ہر‎ з ёе Ae ۰ ۱ ۲ 1 Т) РР е, END 
1 4 و یں‎ IO ' A б врач п ТР ИЕ аа | M 0 ^ .. 0 LI [IT в їз ue 4 " 
[M ТІР PLIN :۱ مر‎ 4 8 "а, "ra yon Bene сн ТЫР, port ie "ECC Да ПИТ СЕЛШ 
а ۹ *T 3 ў ШЕГИ ЦЯ М шы. [ SR iR نار من ور‎ BS ۰ Р 
irt ум: 1 пача ы а раци чака! П ۱ ۱ ۸ 4.) . . ТІЛІ E eT 
Fyfe"? Qt 4 ret erst DET RII Ц D DL uL رج وت‎ ۱ П . 1 "EL .. " ۰ 
а ру а ۱ ٩ ۰ 4 "HL LL H РЬ | . аа act ۰ 0 Й " 
X rr wn 1 ۰ و وہ‎ att "ELI eos i за а ۰ . м1 و‎ d є 
у 9 жи: 0 й CD Been d LE 5, ' 0 0 +. H "EL й 
"А! eos Th П n А oot 1 .. ГЕ РЕШИ АД: د3ہ‎ of "NI 
a'n а Ф. REEL ГЕЈ деи П . وج‎ ниши: . he 
ай نیز ورڈ جاک 0,4 ار و‎ Й te 1011599 . П . ГЕ, 0 ۰ EE" 
А را‎ і. а IE P щот 





9 : 
1۱ ۵ 
1 
9 1, E re HS ADR I 
”“ 0o00 





в» TL ۷ 
а є 






























oe) Чы 7 
ET dud r я 
Н 7 نات‎ t 
ha ۳۸ (۷ ها‎ | У Д n n 
е. У 1 ` E „ и рак вай er 
LH ۳1 4; Й ЖЕТІ КРУГА 
4 Ч YE û teh 
۳ гәб у у} й Ц و‎ 6 ٩ ЈАР ' (і я 
5 $ 2 + 0 Ц . d бил. "о оно? П 
[tH HA Hs па ыт; и 1 о СЕ ۰ 
АА НИ НЭ А Па ۸ А W | .... 
ТОИ ور وو یرہ‎ РІ 4۱ ۰ 
پا ی‎ 
ПЕК ЕГ Й 0 
0 a tt 






НУЖАНТА И 


пачи ] 
۱۱۰ء۲ ئا‎ qe 
A й 


































"АГ 
еден т "A^ EM 
ОАО АРНЕ weet tote 
ТИР Р 6 Im NIL L DLE 0 1 
араба р «ра ۱ ۱ . ПЕЧИ. 
7 і ۰ М هه به و‎ ۰ 
ton eal é را‎ E E ٠ ا تو‎ . E bket 
وم ول با یر‎ EXT] Pr ва ^а ИС OC, 
す 9 6 9 6 9 .., 
«г? 


UTD m Ld 
1 ET TAR 
ПИ баз 
фа рода" 














n 

[ET NP у 
П e qnm n ۱۰ rn E А 
ETHER te аа а На ци ра 

1 1 май Че بی‎ лі: 
! тез ППИ "фі й 

ПР Уч E ЛЬ bd ' 
а 


n 






ИТТІ 


щ2 1 1.12, 
























ҚҰМ) 

LI d 

УА 

РР 

аз. Тэн т" ИУС phe Peroleh toth 
Т, МАТ i ТАГЫ ЕС 

РЭ а L A ТУ 14 
А 





1 
ЖҮГҮ УШ 

7 ۱ * 

У ДАН‏ اما جج رہہ 


ы Пай 










А š 

бым? اس‎ ЖИ. ' 

ЛА АУТА АРДА СЯДА 

が し どす と ЖИТО 1 A 2. елп ۱.۰ 1 

РИ ААУ аў ۵, 6 ۴ ۶ 

FOO 
rer 


Й 
4 





Yi 


aie 4 

2 а баба 
[d 
ユメ 
з, ری‎ 









OLAS 
ا‎ M 
egal, \ 


п 






f ا‎ 2 












































~ e Bt 
۰۶< 
وی‎ ДО ? оре. зе аб? й 
dx d m РР ИЫ $ 
ҚАЛАН ТУС * ۷ аё? 
MTS ra en T Ped he З 44 3 
HNIC "n n 
ТТЛ: ЛЫШ ВЫ 4 і ' E 
g0 (۰ ۲ ۰ ЕЛА РИ, ГА eh * 
ГУУ .. 4 [DLE LP 1 ۹ ТІ) 1 ۳ , 
гэ 48.) a$ tarth aat ou GI, фа а ۰ ۶ N". за oe 
ЕТІП? ІТ А ê sf ° i OE ЭИ P6: t! "mau od : м? 1? 
XD A парата АН 0 S. га! ЖИГ. 
' “. РИЛА ЫІ hoe m 1 
VELIE p і, ви ۳ 
e Vo ab tla "EN HII 
eon 


"EUH 
лт eat wt 
РУ А ЛЬОХ 
LN ч rrt 






з. 


Fr 























г‏ 1 ۹ ۸ء۶ 

I SUN УРА Я 

۱ #ъ7а? „А? Р а; 

торію» Ni EET 

› Аче 

жүз НА таи 
Ç ۱٣۶ C 










гл 
ке ү رر‎ “6 
アン イン РР, 
кака, 

В 






















































































































































































































мо‏ ہے 
а Б УМ з.‏ ور رک 
? » 4 2 رہہ زی теа талым‏ 
0 پھر feet Ps ema, tj пъ ти ща t n‏ 
г м be M ۰ "ELT ۰ =‏ ۰ ۲ م < різати?‏ 
ih аа? “ > ah Pee TEL і -‏ ۸ و ЖІ ы» E‏ 
fa = » 2? | Чад АГ ` А ? °1 М E - '‏ ° ٹیڈ = не ies Sore‏ 4 
S XT Ni A r“ oa P u ва - 1 ба: М‏ یی یں 
Hu pH TE .,.‏ .4 4ه ゅ СЫНА Ра トド ЖЫ м 0 з ių’ EY‏ 
ТАЗА E 1 m "REL LLL: UA . 5 4 dr NX . f Я‏ 
è 1 k а d " f 7 f б 1‏ 
ої 1 ‚ > *4 ° М : ae t 1? П‏ 
ED з [EF] , .. П 4 * . 1 1 А‏ % ” 4 1 
M П ° ы 4 ІІ . y E П‏ 
т “ГІ L "au TEC o © 4 # : ۳ ' n А‏ 
М б = H os‏ ویو * 1 2 = md‏ " 
r 2 PU | "a PL る We ' ۰ 0 А‏ + 
oe aih ? ¿+ í ТЫ TI n E Е‏ 
ru 1 E 1 40% oe Pr A a тя 1 .. ۰‏ 1 
を .. ы Жы L АД. 1° 4! П 1 PE `. * L] ۰ б ۰‏ 
екеп А 1 j "n 2 d Ц Ц .. , "ED С "‏ 
"TIS DD .. ИГ‏ ,« ۰ کے 11 р а 2 ë г‏ و“ ГЭ;‏ 
Tm n ODED ' } 4 4 '‏ عم “ i П‏ 
F に а В g Y LAMP . a し ۰ % 7 ۳ ' ۰ з і‏ 
et 4١ , 0 ГИ - 1 5 М і‏ ۰ > ۶ وود " TL‏ 
P ۰ y - Й ۱ 2 + et CE ` 4j га ۰ к то Ц 13 . А‏ ?3 -. 
з f , ۰ ۰ m b A =‏ ...9 . 7 + مب ابا ی 
Li > 1 2 Й ` М yut . ۰ ۰ 1 ۰ d `‏ 4 
Ы Pa ы 1 jr M Ж. ` ۰ ЖИ ۳ " "n . . `‏ = " 
p’ .” % I^ E г # у? ”.. ) Ы f 1 у : „ 4 ° D D ۰‏ " 
Б А у? Т (۳٩ + П . M t ۰ ee П B 0 m i b ..‏ 1 
Ум tw or “ а t ` $s? D ۰ ۰ 1 DD . >» й Й "‏ 
зу y$ set% А й i ۰ J » » ۰ ` . П ۰ 7 Ш ۰ a Ук‏ 
ы ۳ Ë 2 v に ла | ۰ ', t 8 [1 „э в ь б ۰ ۱ П [1‏ 
қ Я " to ро ча в, һъ 2? П ۰ 1 ۱ ы А ' D ۰ ۰ ГЕ 4 ...‏ - 
LH 2“ I ۲ Ў 3 ٦ Ы 9 ۰ t t ۰ 4 E 4 6)۳ ё‏ 
РЕГЕ. ЗЫ) ib ELE - ТЕГІ, А \ .. ۱۰ М А 2" 。 * П ۰ "‏ 
be 4 a? Й А Ш ٦ ۳ 1‏ رس .4 1 ° EN Id が いい) гу 1 ob КЕ‏ 
ы Ж "i 2 ү ГІ ` ы ra Ча) ` ie . ۰ 1 1 1 . EL ғ‏ 
Г‏ لے з;буч Ғы ne , СЕ v Ц ۱ 7 ۰ ` ` $ wt LL て ۰ ۰ , м ' ۰ a 4 ae‏ « 
LUE ЖАЛЫ , .. 3 , ۰ t і‏ بل + + 4 ç‏ .. 
Ф З ав е ۰ ۰ ‘ t. П L і ae N‏ * وه + و ود Пи Mt namo 1 n Ы‏ 
d EI 4٩ ۶ 4 е а" П . $^ TL ELI e? E М n‏ 3 
У d у” 9 L % ? [] g t i ЈЕ . э n з . “а‏ 
i ۰ ۰‏ ۰ »و MA А 1» з з ? рай Па САҢ, “М жел d‏ 
r га tant П з УФ ۹ п оъ а ۰ E H od P А - ту " ۰ ` . ñ е‏ ]1[ 
Е ry pe? "аў з "n “бу к | е “з! “ . se ы D ۰ .. А . . ь‏ 
Det: М У М аа 1 Y Й ' 44: % ۱ ۰ ۰ PELL ELI ۹۹ ۰‏ 
yh hy. КГ .. ." TII , a tea здзе" "re ts ۰ ۰ z " АП AMT 2‏ 
ET (NM ۰ P .”. H ۰ АС E А А‏ ۾ ; に て し っ し TEN d а‏ : 
ь» LI ы А 5 т £ Й E е 1‏ ا2۸ % j ® +! % 1 «У , “. Т et.‏ .“ 
П П ete 4 n А ۰‏ 09ھ 7 а 1 Ма‏ ` 1 درف * 
Тым Ж.. L] a4’ 41 ۰ ҮІ Мысы "UTEM LI i ^ a4 П 4 ГИ ИГ‏ 
«У ۹ 4 LL) ۱ М ٦ m LN .. , a ۰ .. ۰ В 4 А P‏ 
уч ure П ua « з ۳ А "nn " " ۰ А А Е П AES‏ > ۰ " 
wat ۰ ٩ ۰ ۰ и et 6 г. .. РЫ Й ' LI .‏ 
Я °۴ 2 E , ۰ n ... А ‘t ۰ recht 0 А .‏ 
«Ф 4 M П » г ۰ М Ц $ а ae Г‏ 9° © پ ma"‏ 
し 4 г г ке PL .. t [] ۰ ۶ 1 .. . » ow‏ 
E »* "ТЕ Й 1 ь d "NL чо г ۰ ۰ ۰ E ٠ ۱‏ 
гії 4 .. . . . .. » о б‏ یس à 1 % y‏ 27 وه 2 
ae t Ы б у пав ' Й 4 E‏ ۰ ۰ .. ۰ نو 
f 4 eye LIS 4 ' ца "з. ۰ ” 7 А‏ 
ПДТ 0 T) 1" 3! 1». L Ы L ЭТ П М I t u è‏ 
"e "En ۲ А - . i を 4 at er 86 .. m . u за‏ 
ва р , ۰ e ШЕ 2 2‏ له سل АТЫ ۱ » X. П‏ 
fig stat T LL +o » 24 П . ` аа е з б‏ 
П ۰ P‏ ¢ ۰ 2[ دا Ты‏ به ts ٦ & ча? кы L‏ 4 
i ۰ ۰ ва ۰ 7‏ 3[ 1 ` ` با ار تیم 4 DI‏ 7 
П П ," ۰ & .. 1 ae‏ »9 پر това"! а st з у ба П ба‏ 
..Ҙ) LI з? ۰ П » ty 4 г ЫЛ ..." .. . ... 1‏ 
IE LN 5 `. . .a $ ۰ wane в ۰ ۰ Й . П as ۰ ۰‏ 
٤ ТУДЫ sev L を + we Г ае "` Й г. sm 1 tk rm y" . M 1 t‏ 
LAT bd ai 1 ۷ ' ty? LITTLE] #7 LEES d LI NA | ... ги) М ы “ч , . ` .. M et . й t . ٠ . ۰‏ 
З м АЛ НЫ ок о 81 wm, oer G «з “ * ۰ n ۰ Й 1 Ita 4 "¢ ТЕ: H 7 ۹‏ انت ہی ТЕУ ДУ‏ 
٤ UTL i км” —— ‹ n ۰ FIO T oe te Й 5 С Й‏ ای С айчы Ве‏ ما ۷ ,4 ۷ .4 12[ 
eee 19 ۰ П Q ۹ E rh mend.) ee ۰ "aL ПИ " 5‏ ےا ны eb є "Р fru с Д‏ ۶ن چہ МЪЖА‏ مقر شیم ی 
C ^ AT に‏ یٹ . d Ji 7,7» EE AD $ poji Yt TC ce he Е! 0 * "T ۹ р а ` А ۰ ғ D A‏ 
ETE ИЧЕРА [LA "р «е? е "TP 41. © ۰ +» . е ۰ ۹0‏ 
ьо ° Zr 3 П + " g‏ ۶ ۰ وہ ؟ ۹۹6 ۰ 
навита / Заги ELS ٦ "E: " | ۱‏ 
е П LI ۰ а! .‏ .1 ....“ 7ء TU‏ 
ГЕ! б 1‏ ` یھ и КАГЫ‏ ۱۷۲ 
“wo tah tye a š ۰‏ 
М «ач м АМ mn ۰ a ۰‏ 
UD РО КУ "Fe г . .. з .‏ 
ПРАТИ: "OE MEOS гру з ў" А‏ 
ч TOL РУЛУ FISNI учи 0-210 ۰ ۰ 3 ۰ rn Ы О g‏ 
ye "や ۱ ん КТЫ ЖЫНЫ; © 4% Ж П 1 of `... ۰‏ 
ыы ТИЛМЕ; аа ы ы, о: ЧА‘ б TP" "ED ` БЕ‏ 
٦ А а да‏ تدم ИН АА АИИ‏ ایدو s‏ ام LT‏ 
DAT INI] Hu фа, mn vV каки кан ИЕ 5. " 1 ' А 8‏ 
L ПА а fy ae potatoes > , "ГГ 5 А MEM‏ 
E m'p UO V 15 009-9. 21 Й ۰ ۰ ۰ ۰‏ 
UU‏ را رہ TL ) m 0 ۱ ..4.... ТТГ ТІ І も E‏ 
“..Я 7 пе 0 . ` 5‏ بب وو بی اج O 4 i ry be‏ 1 
NT LL СЕ наса а ç.‏ اپ БЫ я M "APO i 4۴ TT‏ اھ پر یں ہے 
R ГЕКЕ "ЕТТ з et eee .. г ,‏ کک На АРЫЯ НА ۱۲/۸ ۱۲ ٩۰۱ a‏ ور اور Ниса‏ ن ا 
ey d ас це! ТЫПТЫ; КИРД ЕГА; Т ГЫШ) ТЕГІН МИ T" ILI TACE L б а“ ۰ Й c `‏ ۰ے e‏ 
А‏ 4« ! * % .4 ما ۰ TAS TEL А 4 ۱ ٤ aD‏ لک اڈ HTM ў ыы ТУЕ GE СУЫ НИН TET‏ 
ДЫ , E‏ ورس sf Ut yy flen ТІНЕ: u t‏ 98 یا6" ЖАЛ MOTEL VI ра а а ДАР EL‏ 
vu か , WWE 1 a Lu U 4 „ә 1% .. “1 фе "e E a » у‏ 
“АА. КЫС) ・ 1 £ 1 о 生 ' ۰ H ۰ 2‏ ۱ء ۷ ۱0۰۱ М A Қ‏ 
LTEM 110 МТИ? t . ЕТДИ Ф ELE . ч LI «а! 1 */ ۲ yt e `‏ 
Я МАЛЫ) ۶ us П Ы «чо? Ы) 1 . CIC C E AL Й . Д ۰ ۰ ۰ E ۳‏ 
oat ۱ ۰ қ ۰ .. tou "TTE‏ ۱۰ انان وا 1 $< е4 TA ML pinetre UR‏ 
ее 9٤٥ М se DE П Е) A ۰ areas ۰ ۰ ۰ | a 5 ТИСТ ۰‏ چم » ре Еди) г - 0 т 2 PE‏ 
по 109. i m "Rd ECOL, . . AS S an H и г‏ کا یف می > ys aan t” Ж‏ 
Ж E ^n Pot . «а‏ ۴6 ۰ و P sce wr iara ut Ге з ene‏ 
x H ” D eti H L] ГЫ n C" б узае ۰ ۰‏ 0 / 112 
К À 3 ТЕМ аа 4 І ale PLE ра A ripe SD OS‏ ۳ 4 
yu ПИЗ B , 5 [1 ч‏ بی یی rhs‏ ۲ و a у і‏ 
y nn 4 ur Me. “t ` E Й ۱ Г [7‏ « 
Vat з t 2 ТАЛГА LASE SE L‏ " 
` ` 7 | 1 
NU‏ ور T H Я » NN ET‏ 
на ¢ ç бы ары 5 « ? E‏ 
Pte‏ 1 ' ۴ى۳ یف БУТЕ‏ 
"CT NL МЕТА ۷ ۰ 1 "unn‏ 
^u‏ پروی ۱1۰ 
ou “at‏ 
ПИР У"‏ ' 
ЧЗ‏ 


T L 
{7 





« 

РРО 

, ۲۱۰ ۰ 
ru 








6 e. 

[id 41У" 
" апе рм ь ©з! 
АҚЫНЫ, Пи 
ГИ ТЕРА: 





м ate ا‎ ۱ 1! 1 
T 
wa 


DI 
СЕМАН НЫ ` 
1 тылы ٩ А * 


































































な‏ یں 
іб! AA ilL‏ 
г i p 1 Мао ада Зама АЯ ` PEL‏ 
П СЕ: НЕНІ $7 mi 5‏ 4 
а u т‏ و і й ої watt ТИШ "d П чу‏ 
yaa 0ٰ۰‏ 3 ۱ 
ы * . ۰ $‏ 2 
аа‏ 0 ی لوا 
m ЖЕП "787 1 П を‏ 
人 ;‏ طف راد Чен и И ЕА Уы 4 j‏ 
"Нам КРИС ДЕГ ШЕРЛІ fem‏ لئ ری رو رات 
d ۰/ ы vit 2 n IET] «‏ 
"і à 9 ETT NU 1) 41% ED "n ry wi ae‏ برع EA E ; А y‏ 
P [ad к й» и ғ адга ЗЕ У с U D П “4 аа‏ 
Я TT U a‏ واه và 470 «n CL‏ 
تد М 2 б f 4) TUE є ` СЕ d LE‏ بن ee‏ کے دیو 
М m й 4% ] 0 t‏ وو ایی ға” ھ۲٤٤ г rt ТЫУА‏ 
ДИ и А 5 елегі бі . 1 ү [| } dd d XE. | аа Uc‏ رع وہ 
НА "ETE DLE M Ц П | д‏ 4۔۲۶ * ви за‏ 
nl 5 し 4 i ۳ аа Ў, uo se Ü ГАГА; ТК‏ 
w ПОЕМА‏ بی یر ای ЧИ‏ و کو یا an ДА H‏ 
D ИШ за ФРН‏ پا ] 1 НТИ) ТЕО‏ 
HR uth. 1% 201 б‏ پوس Н 0 RETE CL El‏ پر ۱:۰ ? 
دی در ویر i f ۱ f ЫІ DA ۲ пи‏ 
D he, l г; АЗАЙ 4805406.‏ 
بت ша. ГОРИ РЕ‏ 
1 4 ۵۰ و » 
га‏ | 
š ۳‏ کر П‏ 
ev TC n 1 зА Parte dy i‏ 
E m А М А‏ 
АЛ t "‏ عون Heal 5 de tm с‏ ۱۰ء 
чі‏ کا Li аа аа ы‏ ۳٣ے‏ ۹" و۸۸ 
2 کر | پا ای ا ور 
i íl ў, [i МИ ки ии ТЫ il E em 4 к m‏ 
ا atd‏ رن را 
Ы ` nat ۰ К‏ 
i (и‏ ۷3 )| کی یں чи vg ЫЫ |" ( ПА‏ 
ТЕПТІ ААА‏ ! 5 @ 
٩ ۰ П‏ ۱,۰ 42 





